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Chief of Naval Operations 

Carlisle H. Trost, ADM, USN 

CNO GRADUATE EDUCATION POLICY 

Because we face ever increasing complexities in technological, managerial, and 
political/economic fields which affect the Navy, we need officers with a solid intel- 
telectual capacity and the vision to capitalize on evolving technology, and develop- 
ments. This requires officers capable of original thought and the capacity to syn- 
thesize broad areas of knowledge, analyze complex issues, and appreciate the dis- 
tinction between what is theoretically possible and actually achievable. Investment 
in graduate education must be pursued as a priority, even in the face of fiscal aus- 
terity and competing demands for our junior officers. 

The fully funded graduate education programs are intended primarily for lieu- 
tenants and lieutenant commanders who have demonstrated superior professional 
performance and the intellectual capability to complete a rigorous academic pro- 
gram. These academic programs are designed to equip officers with enhanced intel- 
lectual and analytical capacity and make them more skillful warriors and special- 
ists. Our goal is to achieve twenty percent of the officer corps with a graduate level 
subspecialty. 

The intention of graduate education is to prepare an officer for a long career of 
contributions. Therefore, the tendency to train officers for their next assignment 
must be balanced by graduate education which furthers their ability to contribute. 
Program length will normally be two years or less to limit costs. 

Officers selected for fully funded graduate education will usually be assigned to 
study at the Naval Postgraduate School (NPS). NPS programs will be maintained 
with a predominant emphasis on scientific and engineering subjects. NPS will also 
provide a program of continuing education so prospective students can improve 
their knowledge and graduates can maintain currency. For those curricula not of- 
fered at NPS, officers will be sent to quality civilian or Do D institutions approved by 
the appropriate program sponsor. . 




GRADUATE EDUCATION 



Any Navy’s ability to capitalize on 
new technology is linked to its level of 
officer competence. Accordingly, the 
United States faces a significant chal- 
lenge to ensure the intellectual and 
technical competence of its officers. Of 
the military services, the Navy is the 
most hardware intensive. This fact is 
related to the broad scope of its opera- 
tional domains: undersea, surface, air, 
and space. Each levies significant and 
unique demands to effectively match 
the nation’s technological opportuni- 
ties to operational reality. This is a 
complex process that demands the 
highest quality of intellectual and pro- 
fessional skills. 

Fully Funded Program 

The Navy’s graduate education pro- 
gram supports fleet and shore estab- 
lishment requirements for specialized 
education beyond the baccalaureate 
level. This education is directed toward 
filling current and future Navy needs 
in operational, technical and manage- 



rial areas in concert with the Officer 
Subspecialty System. Officers are edu- 
cated to the graduate level specified by 
sponsors for optimum performance of 
duty in the particular subspecialty 
area. Under the fully-funded program, 
officers attend school full time, receive 
all pay and benefits and have tuition 
paid by the Navy. Fully-funded grad- 
uate education is provided at the N aval 
Postgraduate School (NAVPGSCOL), 
Monterey, CA and selected DoD and 
civilian institutions (CIVINS). 

Utilization 

Officers who have received Navy 
fully-funded graduate education will 
serve one tour in a validated subspe- 
cialty position as soon as possible but 
not later than the second tour follow- 
ing graduation. These officers will 
serve at least two tours in related sub- 
specialty billets, and successfully com- 
pleting a subspecialty tour will be 
viewed as an important indicator of 
potential for higher rank. 



THE SCHOOL AND ITS MISSION 



The Navy has developed at the Na- 
val Postgraduate School an unusual 
academic institution in which the spe- 
cial purposes of the Navy are served 
through the use of academic programs 
and structure that are very similar to 
those of civilian universities. The stu- 
dent body is made up wholly of U.S. 
and international officers of the mili- 
tary services and federal civilians who 
are being educated to fill the manage- 
rial and technological needs of the 
services. It must be stressed that the 



School is primarily an academic insti- 
tution with emphasis on programs that 
are relevant to Navy interests, with an 
accommodation to unique require- 
ments of matching, scheduling and 
sequencing officers into the programs. 

Mission: The Navy’s needs for ad- 
vanced education of Naval Officers in 
the fields of science, engineering, op- 
erations analysis and management 
are met primarily through the aca- 
demic programs of the Naval Post- 
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graduate School. Complementing the 
School’s programs in these fields are 
programs at certain civilian univer- 
sities which are preeminent in areas 
related to the interests of the Navy. 

The broad responsibility of the Na- 
val Postgraduate School toward the 
advanced education of naval officers is 
reflected in its stated mission. 

“To conduct and direct the advanced 
education of commissioned officers, 
and to provide such other technical 
and professional instruction as may 
be prescribed to meet the needs of 
the Naval Service, and in support of 
the foregoing, to foster and encour- 
age a program of research in order to 
sustain academic excellence.” 

Goals: The mission of the Naval Post- 
graduate School establishes the con- 
tinuing combined requirements of ex- 
cellence in quality of academic pro- 
grams and responsiveness to change 
and innovation in the technology and 
management in the Navy. The follow- 
ing educational goals of the School are 

FROM THE 

The Naval Postgraduate School is in 
its 79th year of operation. The develop- 
ment of a naval institution of higher 
learning dedicated to the advanced 
education of commissioned officers be- 
gan on 9 June 1909 when the Postgrad- 
uate Department of the U.S. Naval 
Academy was established at Annapo- 
lis. Ten officers made up the first class, 
three professors formed the faculty, 
and marine engineering was the one 
course of study. In 1919, the postgrad- 
uate department was renamed the 
United States Naval Postgraduate 
School, but still operated as a part of 
the Naval Academy. 

With the advent of World War II, the 
School’s activities increased substan- 
tially. There was a large growth in stu- 
dent enrollment and educational pro- 
grams were expanded to meet the 
evolving needs of the Navy. Follow- 
ing the end of the War, plans were initi- 



dictated by this requirement: 

“To enhance continually the contri- 
bution of the content of the academic 
programs to the Navy and the De- 
partment of Defense. 

“To sustain intense efforts to provide 
the best education to the students of 
the Naval Postgraduate School, and 
to build a progressively better en- 
vironment where faculty and stu- 
dents can come together in the 
search for knowledge and profes- 
sional excellence. 

“To nurture in students a respect for 
rigor in thought and discipline in 
work which will be a hallmark of 
their pursuit of excellence in their 
professions. 

“To search for faculty who by their 
scholarship and fresh viewpoint will 
bring stimulating presentations to 
the classroom, new vigor to the lab- 
oratory and through their research 
sustain a program of academic ex- 
cellence.” 

BEGINNING 

ated to move the School to more suit- 
able facilities and to enhance its aca- 
demic status. 

Between 1945 and 1948, Congress 
established the School as a separate 
activity under its own Superintendent, 
created the office of Academic Dean 
and granted the Superintendent the 
authority to award the bachelor’s, 
master’s and doctor’s degrees. It also 
approved Monterey as the future home 
of the School. The Navy officially es- 
tablished the School on the West Coast 
on 22 December 1951. With its enlarged 
facilities, the School continued to grow 
in curricular programs and in student 
enrollment. In 1956, the Navy Man- 
agement School was formed as a com- 
ponent of the Postgraduate School to 
provide graduate education in the the- 
ory and application of administrative 
sciences. 
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Currently, the Naval Postgraduate 
School graduates approximately 800 
students per year and offers a range of 
curricular programs specifically tai- 
lored to impart the scientific, engineer- 
ing, operational and administrative 
knowledge required to meet the present 
and projected professional needs of the 
Department of Defense. Its student 
body includes officers of all five U.S. 



services and approximately 25 allied 
services. U.S. Naval Officers consti- 
tute 60% of the student body, with 23% 
coming from other U.S. Services. The 
remaining 17% is made up of foreign 
officers, Also, since 1975, the Post- 
graduate School has enrolled civilian 
employees of the U.S. Federal Govern- 
ment. 



DEGREES 



The Naval Postgraduate School is 
authorized to confer Bachelor’s, Mas- 
ter’s, Engineer’s and Doctor’s degrees 
upon qualified graduates. Recipients 
of such degrees must be found qualified 
by the Academic Council in accor- 
dance with prescribed academic stan- 
dards. 

ACCREDITATION 

The Naval Postgraduate School is 
accredited by the Accrediting Commis- 
sion for Senior Colleges and Univer- 
sities of the Western Association of 
Schools and Colleges. Engineering 
curricula accredited by the Accrediting 
Board for Engineering and Technolo- 
gy (ABET) are Aeronautical, Electrical 
and Mechanical. Degrees offered in 
Engineering Science and Engineering 
Technology are not accredited by 
ABET. The Administrative Sciences 
Curricula are accredited by the Nation- 
al Association of Schools of Public Af- 
fairs and Administration. 

MASTER’S DEGREES 

Requirements for the Master of Arts 
and Master of Science Degrees: 

The Master’s Degree may be award- 
ed for successful completion of a cur- 
riculum which has the approval of the 
Academic Council as meeting the de- 
gree requirements. Such curricula 
shall conform to current practice in 
accredited institutions and shall con- 
tain a well-defined major. 



General Postgraduate School mini- 
mum requirements for the Master’s 
Degree are as follows: 

1. 32 quarter hours of graduate level 
credits for which at least 20 quar- 
ter hours must be earned on cam- 
pus. 

2. A thesis, or its equivalent, is re- 
quired. If the thesis is waived, at 
least 8 quarter hours of approved 
courses at the 4000 level, or com- 
prehensive examinations, shall 
be the thesis substitute. 

3. Departmental requirements for 
the degree in a specified subject. 

4. A quality point rating of at least 
3.00 in all graduate courses in the 
curriculum, and either 2.50 in the 
remaining courses or 2.75 in all 
courses in the curriculum. 

Requirements for specific degrees may 
exceed these general requirements. 

Master of Arts Degree Offered: 
National Security Affairs 

Master of Science Degrees Of- 
fered: 

Aeronautical Engineering 
Applied Mathematics 
Applied Science 
Computer Science 
Electrical Engineering 
Engineering Acoustics 
Engineering Science 
Hydrographic Sciences 



7 



GENERAL INFORMATION 



Information Systems 
Management 
Mathematics 
Mechanical Engineering 
Meteorology 

Meteorology and Oceanography 
National Security Affairs 
Operations Research 
Physical Oceanography 
Physics 

Systems Technology 
Systems Engineering 
Telecommunications Systems 
Management 

Master’s Degrees with Distinc- 
tion: 

The award of the Master of Science 
and the Master of Arts degrees may be 
made “With Distinction” when a stu- 
dent completes the degree require- 
ments with a minimum of 32-quarter 
hours earned in residence and is judged 
to be in the upper 10% of the graduating 
classes during the academic year from 
the student’s department. 

ENGINEER’S DEGREES 

Requirements: The Engineer’s De- 
gree typically represents one year of 
study beyond the Master’s Degree. It 
is awarded for successful completion of 
a curriculum which has the approval 
of the Academic Council as meriting 
the degree. 

Minimum Postgraduate School re- 
quirements for the degree of Engineer 
are as follows: 

1. 72 quarter hours of graduate level 
courses, including at least 30 
hours in courses 4000-4999. 

2. An acceptable thesis. 

3. One academic year in residence. 

4. Departmental requirements for 
the degree in a specified engineer- . 
ing field. 

5. A quality point rating of at least 
3.00 in all graduate courses in the 
curriculum, and either 2.50 in the 
remaining courses or 2.75 in all 
courses of the curriculum. 

Engineer’s Degrees Offered: 
Aeronautical Engineer 
Electrical Engineer 
Mechanical Engineer 



DOCTOR’S DEGREES 

Requirements: Any program leading 
to a Doctor’s Degree shall require the 
equivalent of at least three academic 
years of study beyond the baccalaure- 
ate level, with at least one academic 
year being spent at the School. A re- 
quirement for admission is a Bache- 
lor’s degree that includes the prerequi- j 
sites for full graduate status in the de- 
partment of his major study. 

A general outline of a candidate’s 
progress through the program is as 
follows: 

a. Application to the appropriate de- 
partment and successful comple- 
tion of a screening exam. 

b. Appointment of the student’s doc- 
toral committee, which bears re- 
sponsibility for the study pro- 
gram and guidance of the re- 
search program. 

c. Inclusion of one or more minors in 
the study program. 

d. For the Doctor of Philosophy, a 
foreign language requirement 
may be included at the discretion 
of the major department; for the 
Doctor of Engineering, demon- 
strated proficiency in computer 
programming is required. 

e. When the study program is es- 
sentially finished, successfully 
complete the qualifying examina- 
tion, including both oral and writ- r 
ten parts. 

f. Admission to candidacy and work 
on a doctoral dissertation on a 
subject approved by the doctoral 
committee. 

g. Upon completion of the disserta- 
tion and acceptance by the doc- 
toral committee, administration 
of a final oral examination. 

h. Upon unanimous recommenda- 
tion of the doctoral committee, the 
Academic Council recommends 
award of the degree. 

Doctorates Offered: 

Doctor of Philosophy in: 

Aeronautical Engineering 
Computer Science 
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Electrical and Computer Engi- 
neering 

Engineering Acoustics 
Mechanical Engineering 
Meteorology 
Operations Research 
Physical Oceanography 
Physics 

Doctor of Engineering in: 

Aeronautical Engineering 
Electrical and Computer Engi- 
neering 

Mechanical Engineering 

POSTGRADUATE SCHOOL 
STATISTICS 

Graduate degrees granted by NPS 



since 1946 are given in the following 
table to provide perspective. Three of 
the degrees are no longer offered: 
Master of Science in Chemistry; Ma- 
terial Science, and the undesignated 
Master of Science Degree. The Master 
of Science in Computer Systems Man- 
agement has been changed to Master 
of Science in Information Systems 
Management. Growth in program 
offerings is evident as the figures are 
tracked from left to right. Between 1955 
and 1965 the range of degrees doubled, 
and by 1975 they had increased again 
by nearly the same number. Within re- 
cent years the populations and offer- 
ings have, on an overall basis, been 
stable. 



Superintendent 

Robert C. Austin, RADM, USN 




SUPERINTENDENT’S MESSAGE 

I take great pride in the Naval Postgraduate School and the work of the officers as- 
signed to study here. The combination of their graduate education, operational experience 
and research pays big dividends. The aim of the School is to provide combat effectiveness 
:o the Navy through the future professional performance of these officers. Their diligent 
effort and study is noteworthy. It comes out of their intense interest and the realization of 
the importance of their future contributions. Thus, our officer students combine their sea- 
going and field experience with insights gained through postgraduate studies to meet the 
challenges of tomorrow ~ to form the kind of Navy that will provide for the nation’s securi- 
ty in the 21st century. The intent of the program at the Naval Postgraduate School is to 
provide the finest teaching available in the country by faculty who are at the frontiers of 
knowledge and who focus on the Navy’s and the nation’s security interests. 
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POSTGRADUATE SCHOOL STATISTICS 
GRADUATE DEGREES GRANTED BY CALENDAR YEARS 





1946- 

1955 


1956- 

1965 


1966- 

1975 


1976- 

1985 


1986- 

1987 


TOTAL 


MA in National Security Affairs 






23 


659 


154 


836 


MS in Aeronautical Engineering 




40 


339 


323 


92 


794 


MS in Applied Mathematics 








13 


6 


19 


MS in Applied Science 








46 


2 


48 


MS in Chemistry 




21 


48 






69 


MS in Computer Science 
MS in Computer Systems 






173 


351 


100 


624 


Management 




22 


541 


210 




773 


MS in Electrical Engineering 


229 


314 


663 


663 


174 


2,043 


MS in Engineering Acoustics 






50 


68 


26 


144 


MS in Engineering Science 








116 


46 


162 


MS in Hydrographic Sciences 








18 


12 


30 


MS in Information Systems 








267 


155 


422 


MS in Management 




406 


1,597 


1,390 


318 


3,711 


MS in Material Science 




5 


9 






14 


MS in Mechanical Engineering 


56 


97 


231 


336 


102 


822 


MS in Meteorology 
MS in Meteorology and 


42 


93 


179 


61 


9 


384 


Oceanography 








136 


50 


186 


MS in National Security Affairs 










16 


16 


MS in Oceanography 






298 


105 


7 


410 


MS in Operations Research 




63 


854 


581 


140 


1,638 


MS in Physics 


25 


239 


226 


169 


44 


703 


MS in Systems Engineering 








23 


26 


49 


MS in Systems Technology 
MS in Telecommunications 






19 


494 


74 


587 


Systems Management 








108 


42 


150 


Master of Science 


17 


167 


81 


5 


54 


324 


Total Master’s Degrees 


369 


1,467 


5,331 


6,142 


1,649 


14,958 


Aeronautical Engineer 




4 


78 


35 


10 


127 


Electrical Engineer 






104 


66 


10 


180 


Mechanical Engineer 






31 


59 


29 


119 


Total Engineer’s Degrees 




4 


213 


160 


49 


426 


Doctor of Philosophy 




15 


63 


45 


20 


143 


Doctor of Engineering 








5 




5 


Total Doctorates 




15 


63 


50 


20 


148 


TOTAL GRADUATE DEGREES 


369 


1,486 


5,607 


6,352 


1,718 


15,532 
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AWARDS FOR 

ADMIRAL WILLIAM ADGER 
MOFFETT AWARD 

This award is presented annually by 
he Point Lobos Section of the Ameri- 
an Institute of Aeronautics and As- 
ronautics to an outstanding graduate 
>f the Aeronautical Engineering pro- 
gram on the basis of academic excel- 
ence, including thesis, and career 
>otential. 

ARMY CHIEF OF STAFF AWARD 
FOR EXCELLENCE IN 
OPERATIONS RESEARCH 

Presented semiannually to a U.S. 

\rmy Officer student in the Opera- 
ions Analysis Program who posses- 
>es an outstanding academic record, 
ncluding thesis and project work, and 
|vho demonstrates qualities indicative 
)f an outstanding military officer. 

ARMED FORCES 
COMMUNICATIONS AND 

ELECTRONICS ASSOCIATION 
HONOR AWARD 

Presented to that officer graduate 
vho has achieved academic excellence 
ind best demonstrated professional 
lualities in one of the following pro- 
grams: Electronics, Communications, 
ntelligence, Command and Control, 

>r Computer Technology. 

\STRONAUT MICHAEL J. SMITH, 
CAPT, USN, ASTRONAUTICS 
AWARD 

Astronuat and CAPT Michael J. 
Smith, who was an alumnus of NPS 
?ave his life exploring space for the en- 
richment of mankind. This award is 
iresented annually by the Point Lobos 
Section of the American Institute of 
\eronautics and Astronautics to an 
outstanding graduate of the Space 
Systems Engineering or Space Sys- 
ems Operations curricula. The award 
s made on the basis of the student’s 
academic excellence, including thesis, 
and his career potential. 



GRADUATES 



CAPTAIN JOHN C. WOELFEL 
AWARD 

Presented each June to the outstand- 
ing Naval Engineering program of- 
ficer student on the basis of academic 
and leadership qualities and perfor- 
mance. Officers from the past Sep- 
tember, December, March and June 
graduation classes are considered. 

CHIEF OF NAVAL OPERATIONS 

ANTISUBMARINE WARFARE 
AWARD 

Sponsored by the National Security 
Industrial Association and presented 
in recognition of distinguished aca- 
demic achievement to that ASW Cur- 
riculum graduate who has demon- 
strated outstanding academic per- 
formance and exhibited those qualities 
indicative of an outstanding military 
officer. 

CHIEF OF NAVAL OPERATIONS 

COMMUNICATIONS AWARD 

Presented in recognition of distin- 
guished academic achievement in the 
Communications Engineering or Tele- 
communications Systems programs to 
that graduate who has attained an out- 
standing academic record and who ex- 
hibits those qualities of an outstand- 
ing military officer. 

CHIEF OF NAVAL OPERATIONS 

AWARD FOR EXCELLENCE IN 

MANPOWER, PERSONNEL AND 
TRAINING ANALYSIS 

This award is given semiannually to 
a U.S. Navy, or Op-01 sponsored civil- 
ian, graduate of the Manpower, Per- 
sonnel and Training Analysis cur- 
riculum who has demonstrated out- 
standing academic performance, the- 
sis quality and leadership potential. 
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CHIEF OF NAVAL OPERATIONS 

AWARD FOR EXCELLENCE IN 
OPERATIONS RESEARCH 

Presented semiannually to the out - 
standing USN or USMC graduate of 
the Operations Research Program on 
the basis of academic achievement, ex- 
perience tour performance, thesis work 
and demonstration of those qualities 
indicative of the outstanding military 
officer. 

DEPARTMENT OF THE NAVY 
AWARD FOR ACADEMIC 

EXCELLENCE IN FINANCIAL 
MANAGEMENT 

This award is presented semiannual- 
ly to a financial management student 
who demonstrates overall academic 
performance, academic excellence in 
financial management courses, high 
leadership potential, future ability to 
contribute to professional, academic 
and public forums while meeting the 
highest standards of stewardship of 
the national trust, and thesis excel- 
lence. 

JOINT CHIEFS OF STAFF 
COMMAND, CONTROL AND 
COMMUNICATIONS AWARD FOR 
ACADEMIC ACHIEVEMENT 

Presented to the outstanding grad- 
uate of the Command, Control and 
Communications Program in recogni- 
tion of distinguished academic 
achievement based upon grades ob- 
tained, quality of thesis and overall 
performance. 

MEWBORN STUDENT RESEARCH 
AWARD 

Presented annually to an officer stu- 
dent whose thesis exhibits sound 
scholarship and highest research 
ability. Criteria of selection conform 
as nearly as possible to the concept of 
“evidence of research potential” which 
forms the basis for election to Associ- 
ate Membership in the Society of 
Sigma Xi. 



MILITARY OPERATIONS 
RESEARCH SOCIETY GRADUATE 
RESEARCH AWARD 

Presented in recognition of outstand- 
ing achievement in graduate research 
directed toward improving military 
force utilization. The primary award 
criterion is research which leads to 
demonstration of, or potential for, in- , 
creased operating effectiveness of cur- . 
rently available or near term assets. 

MONTEREY PENINSULA 
COUNCIL NAVY LEAGUE AWARD 
FOR HIGHEST ACADEMIC 
ACHIEVEMENT 

Presented quarterly to the graduat- 
ing USN, USMC or USCG officer who 
has maintained the highest academic 
grade average as a student at the Na- 
val Postgraduate School. 

NAVAL SEA SYSTEMS COMMAND 
AWARD IN NAVAL ENGINEERING 

Presented in recognition of distin- 
guished academic achievement in the 
Naval Engineering Program. The cri- 
teria for the award include demon- 
strated academic excellence mea- 
sured by marks attained, content of 
thesis and demonstrated leadership 
potential in Naval Engineering. 

NAVAL SEA SYSTEMS COMMAND 
AWARD FOR WEAPONS SYSTEMS 

ENGINEERING EXCELLENCE 

Presented in recognition of distin- 
guished scholastic achievement in a 
Weapons Engineering field of study. 
Selection is based upon marks at- 
tained, quality and applicability of 
thesis and demonstrated leadership 
potential in the field of Weapons En- 
gineering. 

NAVAL SUPPLY SYSTEMS 
COMMAND AWARD FOR 

ACADEMIC EXCELLENCE IN 

ADMINISTRATIVE SCIENCES 

Presented semiannually to an out- 
standing U.S. Navy Supply Corps of- 
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ficer in Administrative Sciences. This 
award is made on the basis of academic 
achievement, research excellence, and 
contribution to the professional and 
civilian community and faculty recom- 
mendation. 



NAVAL SURFACE WEAPONS 
CENTER AWARD FOR 
EXCELLENCE IN SURFACE 
WARFARE TECHNOLOGY 

Presented semiannually to a U.S. 
Naval officer of high academic stand- 
ing whose thesis topic and quality of 
supporting research demonstrates the 
greatest potential for contribution to 
surface warfare. 



NAVAL UNDERWATER SYSTEMS 
CENTER AWARD FOR 
EXCELLENCE IN UNDERWATER 
SYSTEMS TECHNOLOGY 

Presented annually to the student, 
who by academic standing and rele- 
vance of thesis topic, has demon- 
strated the greatest achievement in 
the field of Underwater Systems Tech- 
nology. 



OCEANOGRAPHER OF THE NAVY 
AIR-OCEAN SCIENCES AWARD 

Presented to a U.S. Naval Officer 
graduate of the Air-Ocean Sciences 
Program who has demonstrated out- 
standing performance and exhibited 
those qualities indicative of an out- 
standing military officer. 



REAR ADMIRAL GRACE MURRAY 
HOPPER AWARD FOR 
COMPUTER TECHNOLOGY 

Presented to a graduating USN, 
USMC or USCG officer on the basis of 
thesis quality, academic performance 
and demonstrated leadership ability 
in the study of computer technology. 



REAR ADMIRAL 

THOMAS R. MCCLELLAN AWARD 
FOR ACADEMIC EXCELLENCE IN 

ADMINISTRATIVE SCIENCES 

Presented to a graduate of Adminis- 
trative Sciences from the aviation 
community, based upon academic per- 
formance, professional commitment, 
and leadership potential. 

NAVAL SEA SYSTEMS COMMAND 
AWARD IN ELECTRONIC 
WARFARE TECHNOLOGY 

Presented in recognition of academic 
achievement in the Electronic War- 
fare Systems Technology Program to 
that graduate who has attained an out- 
standing academic record and who has 
exhibited outstanding leadership qual- 
ities. 

SPACE AND NAVAL WARFARE 

SYSTEMS COMMAND AWARD IN 
ELECTRONICS SYSTEMS 
ENGINEERING 

Presented semiannually to a U.S. 
Naval Officer student in recognition 
of distinguished academic achieve- 
ment in the advanced Electronics En- 
gineering program. 

UNITED STATES NAVAL 
INSTITUTE AWARD 

Presented each quarter to that re- 
cipient of a master’s degree in National 
Security Affairs whose achievement 
has significantly advanced profession- 
al, literary or scientific knowledge in 
the naval or maritime services. 

WARREN RANDOLPH CHURCH 
AWARD 

Presented annually to an officer stu- 
dent for outstanding performance in 
mathematics. The criteria for selection 
include evidence of initiative, schol- 
arly attitude and mathematical matu- 
rity. 
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GRADES 

Student academic performance is evaluated in terms of quality points assigned to the 
letter grade achieved in a course. Based on the level of achievement associated with 
each letter grade, the corresponding quality point values range from a maximum of 4 to 
a minimum of 0 as follows: 



Grade 


Point ^ 


A 


4 


A- 


3.7 


B+ 


3.3 


B 


3 


B- 


2.7 


C+ 


2.3 


C 


2 


C- 


1.7 


D+ 


1.3 


D 


1 



X 



Letter designations for which no quality points are assigned are given as follows: 



I 

W 

N 

P 

F 

The grade of Incomplete is given 
when an identifiable portion of the 
course remains undone at the end of 
the quarter. One additional quarter is 
granted to submit the delinquent work. 
If the I is not removed within the 
twelve weeks following the end of the 
term in which it was assigned, it be- 
comes an X. 

A student may withdraw from a 
course up to the end of the second week 
of the quarter without any record of it 
showing on the transcript. Withdraw- 
als may be made after that up to the 
end of the eighth week of the quarter, 
but a grade of W is entered for the 
course on the transcript. No withdraw- 
als can be made after the eighth week. 

Courses may be designated for P and 
F grading when approved by the Aca- 
demic Department and the Academic 
Council. A student in a degree program 
who wishes to take courses not in his 
normal program may elect to take 
them in the Pass/Fail mode. Approval 
must be granted by the student’s cog- 
nizant Curricular Officer and Depart- 
ment Chairman. It is the responsibility 



Incomplete 

Withdrew 

Ungraded 

Pass 

Fail 

of the student to exercise the P/F op- 
tion by informing the instructor in 
writing at the time of enrollment that 
a P/F grade is desired. A copy of the 
approved request shall be forwarded to 
the Registrar. Students electing to re- 
ceive the P/F grade in letter graded 
courses may not apply the hours to- 
ward the degree and curriculum re- 
quirements of any program. 

QUALITY POINT RATING 
QPR 

When the quarter-hour credit of a 
course is multiplied by the point value 
of the student’s grade, a quality point 
value for the student’s work in the 
course is obtained. The sum of the qual- 
ity points for all courses divided by the 
sum of the quarter-hour credit of these 
courses gives a weighted numerical 
evaluation of the student’s perfor- 
mance, termed the Quality Point 
Rating (QPR). A student achieving a 
QPR of 3.0 has maintained a B average 
in all courses undertaken with a proper 
weight assigned for course hours. 
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COURSES 



Courses are designated by an alpha- 
numeric symbol consisting of two let- 
ters and four numbers. The first two 
letters designate the academic de- 
partment which offers the course, and 
are defined as follows: 



Administrative Sciences 
Service Courses AS 

Telecommunications Systems 
Management CM 

Defense Communications CO 

Information Systems IS 

Management MN 

Aeronautics AE 

Antisubmarine Warfare ST 

Command, Control 
and Communications CC 

Computer Science CS 

Electrical and Computer 
Engineering EC 

Electronic Warfare EW 

Mathematics MA 

Mechanical Engineering ME 

Materials Science MS 

Meteorology MR 

National Security Affairs NS 

Oceanography 

Oceanographic Sciences OC 

Hydrographic Sciences GH 

Operations Research 
Operations Analysis OA 

Service Courses OS 

Physics PH 

Science and Engineering SE 



Courses are assigned numbers.in ac- 
cordance with their level of academic 
credit. 

0001-0999 No credit 

1000-1999 Lower division college 
credit (Freshman - Soph- 
more Level) 

2000-2999 Upper division college 
credit (Junior - Senior 
level) 

3000-3999 Upper division college or 
graduate credit 

4000-4999 Graduate credit 



Following the course designator are 
two numbers in parentheses separated 
by a hyphen which indicate the hours 
of instruction per week in the class- 
room and in the laboratory, respective- 
ly. Laboratory hours are assigned half 
the value shown in calculating quarter 
hours for the credit value of the course. 
Thus a (3-2) course, having three hours 
lecture and two hours laboratory, will 
be assigned a credit value of 4 quarter 
hours. 



COURSE REGISTRATION 
AND CREDIT 

Each student must be registered in 
each course in which he/she is a candi- 
date for credit not later than the end of 
the second week of the term. No student 
will receive credit for a course unless 
registration in that course has been 
approved by one of the following: his/ 
her curricular officer or academic as- 
sociate, the chairman of his doctoral 
committee, or the Dean of Academic 
Administration. 

Overload: A student may not enroll 
for more than 21 total credit hours or 
more than four 3000 and/or 4000 
courses (excluding laboratories or ex- 
plicit curriculum requirements) per 
quarter unless he has either a total 
QPR of at least 3.50 or permission of 
the Department or Group Chairman 
and the Dean of Academic Administra- 
tion. 

Repetition of Courses: A student 
may repeat a course for the purpose of 
improving his/her grade when the 
grade received originally was either D 
or X, provided such course repetition 
is taken at the Postgraduate School. 
Approval must be granted by both the 
Curricular Officer and the Department 
Chairman concerned, and the Regis- 
trar is to be notified. 
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For record purpose, both the original 
and the repeated courses are to be 
shown on the transcript. For Quality 
Point Rating computation, the credit 
hours of the course shall be counted 
once with the quality points earned 
being the average of the two. 

Medical Absence: The academic rec- 
ord of a student may be deleted com- 
pletely for a given term when he/she is 
absent for a portion of the term for 
medical reasons. The transcript will 
show, “Excused for the term for medi- 
cal reasons”. The student shall not be 
permitted to delete only a portion of 
his/her courses for this reason. The 
grade “W” shall be used when it is nec- 
essary to withdraw from only a part of 
the student’s program. Such excusals 
shall be requested by the Curricular 
Officer and approved by the Dean of 
Academic Administration. 

Credit by Examination: The award 
of credit solely on the basis of examina- 
tion for any 1000 or 2000 level course is 
permissible. Grades for such courses 
shall be awarded on a Pass/Fail basis. 



VALIDATION 

A student with the appropriate back- 
ground may validate a course that is re- 
quired for his/her curriculum. Valida- 
tion will allow the student to omit that 
course from the program of study; how- 
ever, no credit will be granted for a 
course that has been validated. The 
basic purpose of course validation is to 
make optimal use of the student’s time 
at the Naval Postgraduate School. 
Every validation must be justified by 
documented evidence of prior work in 
the area of the course to be validated. 

The validation of a course must be 
approved in writing by the chairman of 
the department offering the course or 
by someone designated in writing by 



the chairman to act for him/her in this 
regard. Specific criteria for validation 
(e.g., review of the student’s transcripts 
or examination on the material of the 
course) are left to the discretion of the 
cognizant department chairman. 

After validating one or more courses, 
it may be appropriate for a student to 
complete his/her program in less than 
the maximum time allowed. 



ADMISSIONS 

U.S. Navy officers interested in at- 
tending one of the curricula offered at 
the Naval Postgraduate School are re- 
ferred to OPNAVINST 1520.23 and to 
the latest OPNAVNOTE 1520. These 
documents provide guidance, informa- 
tion and policy for the Navy’s fully- 
funded graduate education program. 



SELECTION PROCEDURES 

Selection for the Navy fully-funded 
graduate education program is based 
on outstanding professional perfor- 
mance, promotion potential and a 
strong academic background. Unre- 
stricted Line officers being considered 
by statutory selection boards for pro- 
motion to Lieutenant or Lieutenant 
Commander are eligible for selection 
for fully-funded graduate education. 
Restricted Line and Staff Corps eligi- 
bility information is available through 
community newsletter or directly from 
assignment officers. Boards will select 
groups of officers considered to be pro- 
fessionally qualified; upon determina- 
tion of academic qualification (by 
NAVPSGCOL), individuals are eligi- 
ble for assignment. Officers who are 
professionally qualified but lack aca- 
demic qualifications should contact 
the Director of Admissions for infor- 
mation on ways to improve their aca- 
demic background. Once selected, of- 
ficers will be notified by COMNAV- 
MILPERSCOM notice. 
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TABLE OF ACADEMIC PROFILE CODE DIGITS 

(APC) is Third Digit 



The Academic Profile Code 
a three-digit code which summarizes 
pertinent portions of an officer’s prior 
college performance. The Naval Post- 
graduate School routinely generates 
APCs for officers of most Navy com- 
munities, usually within three years of 
commissioning. The three independent 
digits reflect an individual’s cumula- 
tive grade-point average (QPR), ex- 
posure to, and performance in, calculus 
related mathematics courses, and ex- 
posure to, and performance in, selected 
science/engineering areas. 

First Digit 

The first digit indicates overall aca- 
demic performance and is derived from 
the following table: 

Code QPR Range 

0 3.60-4.00 

1 3.20-3.59 

2 2.60-3.19 

3 2.20-2.59 

4 1.90-2.19 

5 0-1.89 

(Failures and repeated courses are in- 
cluded in the QPR calculation.) 
Second Digit 

The second digit represents math- 
ematical background according to the 
following criterion: 

Code Meaning 

0 Significant post-calculus 

math with B or better 

average 

1 Calculus sequence completed 

with B+ or better average 

2 Calculus sequence completed 

with average between C+ 

and B 

3 One calculus course with C or 

better 

4 Two or more pre-calculus 

courses with B or better 

average 

5 One pre-calculus with C or bet- 

ter grade 

6 No pertinent college-level 

math with C or better grade 



The third digit represents previous 
course coverage in science and tech- 
nical fields. 

Code Meaning 

0 Significant pertinent upper- 

division technical courses 
with B+ or better average 

1 Significant pertinent upper- 

division technical courses 
average between C+ and B 

2 Complete calculus-based 

physics sequence with B+ or 
better average 

3 Completed calculus-based 

physics sequence with 
average between C+ and B 

4 One calculus-based physics 

course with C or better grade 

5 No pertinent technical courses 

A first digit code of 0,1,2, or 3 (as ap- 
propriate) will be assigned only if tran- 
scripts provided exhibit at least one 
hundred semester hours or one hun- 
fifty quarter hours of actual graded 
classroom instruction. Grades of Pass/ 
Fail, Credit/No Credit will not count 
toward the 100/150 hour requirement. 

A technical code of 1 or 0 ordinarily is 
assigned only to an officer whose un- 
dergraduate major was Physics, Aero- 
nautical, Electrical, Mechanical or 
Naval Engineering, or whose under- 
graduate technical major is consistent 
with the officer’s designator. 

Example 

An APC of 221 indicates a total 
grade average for all college courses in 
the interval 2.60-3.19, a complete se- 
quence in calculus-of-one-variable with 
a C+ or B average, and a major in phys- 
ics or pertinent engineering area with 
upper-division courses with a C+ or B 
average. 

Threshold 

Each curriculum at the Naval Post- 
graduate School has a specified thresh- 



17 



GENERAL INFORMATION 



old APC for admission. A list of these is 
given at the beginning of the section on 
programs. Officers with deficient 
APCs may qualify for entry into these 
curricula by completing suitable 
courses from the School’s Continuing 
Education Program or at any accred- 
ited civilian college. Transcripts (not 
grade reports) of work done at civilian 
schools must be forwarded to the Direc- 
tor of Admissions, Code 0145, Naval 
Postgraduate School, Monterey, CA 
93943, to effect an APC change. The 
grades in all courses completed will be 
used to revise an officer’s QPR. Only 
courses with B or better grades are used 
to upgrade either a Math Code or a 
Tech Code. 



Academic Counseling 

The NAVPGSCOL provides aca- 
demic counseling services as indi- 
cated below to assist officers in devel- 
oping individual educational plans. 
Officers who have chosen specific cur- 
ricula or who have been selected or de- 
tailed for graduate education in pro- 
grams at NAVPGSCOL, are advised to 
contact the appropriate NAVPGSCOL 
curricular office listed in the Programs 
Section of this Catalog. Officers not yet 
selected for graduate education and 
seeking general information about the 
curricula offered at the School, or for 
general information on the fully- 
funded graduate education selection 
process, are advised to contact the 
Director of Admissions (Code 0145), 
NAVPGSCOL, or telephone (408) 646- 
3093/AV 878-3093. 



OTHER U.S. 

MILITARY OFFICES 

Officers on duty with other branches 
of service are eligible to attend the 
Postgraduate School. Requests for ad- 
mission or transcripts from individual 
officers should not be sent directly to 
the Naval Postgraduate School. They 



should apply in accordance with the 
directives promulgated by the Depart- 
ment of the Army, Department of the 
Air Force, Commandant U.S. Marine 
Corps, or the Commandant U.S. Coast 
Guard, as appropriate. 



ALLIED COUNTRY 
MILITARY OFFICERS 

Military officers from allied count- 
ries may be admitted to most curricula. 
Their admission is subject to avail- 
ability of quotas assigned to each 
country. The procedures for applica- 
tion are contained in OPNAV IN- 
STRUCTION 4950. IE. Correspon- 
dence must be processed through nor- 
mal channels; requests from individu- 
al officers should not be sent directly 
to the Naval Postgraduate School. In 
addition to fluency in English, candi- 
dates must satisfy the academic stan- 
dards for each curriculum as described 
in this catalog. 

CIVILIAN EMPLOYEES 
OF U.S. GOVERNMENT 

A civilian employee of an agency of 
the United States Federal Government 
may be admitted for study upon re- 
quest and sponsorship of the agency. 
Federal civilian employees are not re- 
quired to pursue the curricula designed 
for officer-students as described in this 
catalog but instead determine, with the 
guidance of assigned academic coun- 
selors, the combination of courses that 
will best meet their needs. 

A civilian who is expecting agency 
sponsorship should submit a written 
request for evaluation for admission at 
least four months prior to expected 
commencement of studies. A request 
should indicate the desired curriculum 
and degree intentions and be accompa- 
nied by a complete set of official tran- 
scripts of all previous college work. 
GRE and/or GMAT scores are not re- 
quired but will be considered when in- 
cluded in the submission. 
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Requests for admission should be di- 
rected to the Director of Admissions, 
Code 0145, Naval Postgraduate 
School, Monterey, CA 93943. Ques- 
tions about available programs or ad- 
mission procedures may be telephoned 
to (408) 646-3093 or Autovon 878-3093. 

TRANSFER OF CREDITS 

Upon entry to the Naval Postgrad- 
uate School, each student’s academic 
record will be evaluated for possible 
transfer of credit or for exemption from 
portions of the curricular program by 
validation of course work previously 
completed. Students may also utilize 
knowledge gained through self-study, 
experience of service-related education 



to seek validation or credit for curricu- 
lar courses by taking a departmental 
examination. 

Twelve hours of graduate-level 
courses previously completed may be 
accepted for transfer credit. These in- 
clude graduate-level courses taken 
after completion of the baccalaureate 
degree and those taken in the last term 
before award of the baccalaureate and 
certified to be in excess of degree re- 
quirements. 

Questions on transfer credit may be 
directed by letter to the Dean of Aca- 
demic Administration, Code 014, Na- 
val Postgraduate School, Monterey, 
CA 93943, or telephone (408) 646-2391 
or Autovon 878-2391. 




Provost & Academic Dean 

Harrison Shull, PhD 
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SCHOOL STRUCTURE AND ORGANIZATION 



The Naval Postgraduate School was 
established and is funded by the Con- 
gress of the United States. It is ad- 
ministered as an activity within the 
Department of the Navy; consequent- 
ly, the institution’s governance and ad- 
ministration do not follow norms for 
civilian higher education. There is no 
exact correspondence with a board of 
trustees or regents. 

GRADUATE EDUCATION 
REVIEW BOARD 

A Graduate Education Review 
Board, chaired by the Chief of Naval 
Operations and including the Vice 
Chief of Naval Operations, the Deputy 
Chief of N aval Operations (Manpower, 
Personnel and Training) (OP-01), the 
Superintendent, Naval Postgraduate 
School and a representative from the 
Naval Systems Command (on a rotat- 
ing basis) meets annually to provide 
policy guidance and direction for the 
Navy’s graduate education program. 
Prior to this meeting, a separate Grad- 
uate Education Review Group, chaired 
by the Vice Chief of Naval Operations 
meets in September or October to re- 
view graduate education issues and 
identify matters of potential interest 
to the Graduate Education Review 
Board. The Graduate Education Re- 
view Group membership includes the 
principal warfare sponsors, principal 
subspecialty primary consultants and 
the Superintendent, Naval Postgrad- 
uate School. 

BOARD OF ADVISORS 

The Board of Advisors is composed 
of distinguished professionals, con- 
sisting of highly qualified civilian 
educators, prominent citizens from 
business, the professions, and other 
vocations, and active and retired mili- 
tary officers. The purpose of the Board 
is to assist the Superintendent on stra- 



tegic matters of the Naval Postgrad- 
uate Education Programs and advise 
the Secretary of the Navy relative to 
its needs. In fulfilling this objective, 
the Board assesses the effectiveness 
with which the Naval Postgraduate 
School is accomplishing its mission 
and evaluates its future plans. Board 
members are appointed for renewable 
terms of up to four years by the Secre- 
tary of the Navy upon the recommen- 
dation of the Superintendent. 

The Board meets annually at the 
Naval Postgraduate School, and after 
its meeting they submit an annual re- 
port. Board members also serve on de- 
partmental academic review commit- 
tees during the year and assist in other 
matters as requested by the Superin- 
tendent or the Secretary of the Navy. 

ADMINISTRATION 

The Superintendent of the Post- 
graduate School is a flag officer of the 
line of the Navy. His principle assis- 
tant is the Provost/Academic Dean 
who is the ranking member of the civil- 
ian faculty. 

The Superintendent has command 
responsibility for accomplishment of 
the School’s mission. The Provost/ 
Academic Dean is the chief education- 
al officer and is responsible to the Su- 
perintendent for all academic matters. 
He is appointed by the Secretary of the 
Navy upon the recommendation of a 
council of NPS senior personnel, 
chaired by the Superintendent. All 
other Deans report to the Provost/ 
Academic Dean. 

In addition to serving as the institu- 
tion’s president, the Superintendent is 
the academic coordinator for all post- 
graduate education programs in the 
Navy, and, as such, administers fully- 
funded graduate educational pro- 
grams, both at the Naval Postgraduate 
School, and other service graduate 
schools, and civilian universities. 
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ADMINISTRATIVE STAFF 

Principle assistants to the Superin- 
tendent and Provost are the adminis- 
trative staff, which consist of two cap- 
tains of the line who serve as the Di- 
rector of Programs and the Director of 
Military Operations and five faculty 
members who serve as Deans and Di- 
rectors of academic functions. These 
currently are: 



DIRECTOR OF PROGRAMS: Hillar 
Serepera, Captain, U.S. Navy. 

DIRECTOR OF MILITARY 
OPERATIONS: William E. Held, 
Jr., Captain, U.S. Navy. 

DEAN OF INFORMATION AND 
POLICY SCIENCE: Kneale 
Thomas Marshall, Professor of 
Operations Research. 

DEAN OF SCIENCE AND 
ENGINEERING: Gordon Everett 
Schacher, PhD, Professor of Phys- 
ics. 

DEAN OF ACADEMIC 
ADMINISTRATION: Gerald 
Herbert Lindsey, PhD, Professor 
of Aeronautics. 

DIRECTOR OF RESEARCH: Gilbert 
T. Howard, PhD, Professor of Op- 
erations Research. 

DIRECTOR OF CONTINUING 
EDUCATION: Robert D. Zucker, 
PhD, Professor of Aeronautics. 



The academic program organization 
is supervised by the Director of Pro- 
grams, the Dean of Information and 
Policy Sciences, and the Dean of Sci- 
ence and Engineering who collaborate 
to share jointly the responsibilities for 
planning, conducting and administer- 
ing the several education programs. 

ACADEMIC DEPARTMENTS 

Members of the faculty are organized 
into eleven Academic Departments 



and three Interdisciplinary Groups, 
each supervised by a Chairman. Over 
80% of the teaching staff are civilians 
of varying professional rank and the 
remainder are military officers. The 
departments are grouped into a Divi- 
sion of Information and Policy Sci- 
ences and a Division of Science and 
Engineering. Designated Deans super- 
vise the academic affairs of their re- 
spective divisions. Chairmen of the 
Interdisciplinary Groups report to the 
Provost. 



Division of Information and 
Policy Sciences 

Administrative Sciences 
Computer Science 
Mathematics 
National Security Affairs 
Operations Research 

Division of Science and 
Engineering 

Aeronautics 

Electrical and Computer 
Engineering 
Mechanical Engineering 
Meteorology 
Oceanography 
Physics 

Academic Groups 

Antisubmarine Warfare 
Command, Control and 
Communications 
Electronic Warfare 
Space Systems Operations 



CURRICULAR OFFICES 

The Curricular Offices are organ- 
izational entities that are separate 
from, but interactive with, the Aca- 
demic Departments in the educational 
operation of the School. The former are 
staffed by naval officers and civilian 
faculty members whose primary func-. 
tions are threefold: (1) academic coun- 
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seling and military supervision of of- 
ficer students; (2) curriculum develop- 
ment and management to insure at- 
tainment of professional and academic 
objectives, and (3) liaison with curricu- 
lar sponsor representatives. 

Students are grouped in accordance 
with their curricular programs and are 
assigned to one of ten Curricular Of- 
fices for program supervision and for 
academic and professional counseling. 

Students in each curricular group 
pursue similar or closely related cur- 
ricula. Each Curricular Office is staf- 
fed by one or more military officers of 
suitable experience and rank and one 
or more Academic Associates. The lat- 
ter are faculty members selected for 
this part-time assignment. They are 
responsible to the Division Deans for 
the integrity and academic soundness 
of the academic features of the Cur- 
ricular Office operations. Curricular 
Officers ensure their curricula meet 
Navy needs, and ensure the proper ad- 
ministrative operation of their respec- 
tive offices. They report to the Director 
of Programs, who is the senior military 
officer under the Superintendent re- 
sponsible for all military personnel 
assigned to curricular or academic 
duties. 

Officer students are grouped into the 
following curricular program areas: 

Administrative Sciences 
Aeronautical Engineering 
Air-Ocean Sciences 
Antisubmarine Warfare 
Command, Control and 
Communications (C3) 

Computer Technology 
Electronics and Communications 
National Security Affairs/ 
Intelligence 
Naval Engineering 
Operations Analysis 
Weapons Engineering/ASW 

FACULTY ORGANIZATIONS 

The faculty has a systematic role in 
school-wide policy-making and plan- 



ning through various established 
Councils. The Faculty Council func- 
tions as a primary faculty-input ad- 
visory vehicle to the Provost and Su- 
perintendent. The Academic Council, 
a representative body of each academic 
department and group, has cognizance 
over all academic standards and de- 
gree-granting considerations. The Re- 
search Council reviews research pro- 
posals for, and determines allocation 
of, Foundation Research Program 
funds; the Computing Advisory Board 
and the Library Council function 
similarly. The composition of each 
Council and its specific functions are 
described in the NPS Organization 
and Regulations Manual. 

STUDENT COUNCIL 

The Student Council is an organized 
communication mechanism between 
the NPS students and the NPS ad- 
ministration. It functions in an ad- 
visory capacity in matters involving 
curricula, facilities, procedures and 
policies deemed worthy of attention. 
The Student Council is comprised of 
thirty-five student representatives, 
and membership is distributed among 
the curricula by student population, 
with each curriculum having at least 
one representative. 

The Student Council is headed by a 
Chairman, Vice Chairman, and Secre- 
tary elected by members of the Student 
Council. Officers serve for a six-month 
period. 

Besides a Streering Committee and 
an Election Committee, Student Coun- 
cil Committees are formed to corres- 
pond with those NPS committees or 
councils which have an impact or ef- 
fect on the student body and which can 
give or receive benefit from such rep- 
presentation. Student Council repre- 
sentation is included in the following 
NPS standing Councils and Commit- 
tees: 

Academic Council 

Faculty Council 

Library Council 
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Exchange/Bookstore Committee 
Recreation Committee 
O’Club Committee 
Public Works/Housing Committee 
Medical Committee 



Student Council meetings are held 
at least once a month and the minutes 
of these meetings are distributed to in- 
terest offices within the School. 



SPECIAL FACILITIES 



DUDLEY KNOX LIBRARY 

The Library embraces an active col- 
lection of 365,000 books, bound period- 
icals, government documents, pam- 
phelts, and other materials in hard 
copy and microform; 530,000 research 
reports in hard copy and microform, 
and over 1,800 periodicals and other 
serial publications currently received. 
These materials parallel the School’s 
curricular fields of engineering, phys- 
ical sciences, managerial sciences, op- 
erations research, naval sciences, and 
national security affairs. 

The Reader Services Division pro- 
vides the open literature sources, such 
as books, periodicals and journals, in- 
dexes and abstracting services, pam- 
phlet materials and newspapers. It pro- 
vides access to more than 400 computer 
databases in the curricular fields of in- 
terest by means of DIALOG (Lockheed 
Informations Systems), NEXIS (Mead 
Data Central), and RLIN (Research 
Libraries Group). It furnishes facilities 
for microform reading and printing 
and for reproduction of printed matter. 
It borrows from other libraries publica- 
tions not held in its collection. 



The Research Reports and Classified 
Materials Division is the principal re- 
pository for research documents re- 
ceived by the School. It houses the Li- 
brary’s classified and unclassified re- 
search reports in hard copy and micro- 
fiche. A machine information storage 
and retrieval system that utilizes the 
School’s computer facilities is avail- 
able for bibliographic searches of re- 
search and development documents 
held by the division, an SDI (Selective 
Dissemination of Information) Service 
is also available. The Division is able 
to perform, via its own remote termi- 
nal, computer searchs of the data 
banks of the Defense Technical Infor- 
mation Center in Alexandria, Virgin- 
ia, and thus to provide rapid and effi- 
cient access to the 1,000,000 plus docu- 
ments held by the Center. It also acces- 
ses the CIRC (Central Information 
Reference and Control) Systems and 
NASA/RECON. 

W.R. CHURCH 
COMPUTER CENTER 

The many services of the Computer 
Center are available free to all faculty, 
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staff, and students of the School for use 
in instruction, research, or administra- 
tive activities. Round-the-clock support 
is provided on a network of three IBM 
computers, specifically a 3033 Model 
AP (a dual-processor configuration 
with 16 Mbytes of processor storage), a 
3033 Model U with 16 Mbytes, and a 
4381-13 with 16 Mbytes. The systems 
share all input/output equipment and 
auxiliary storage devices, including 
four paging drums, IBM 3380 and 3350 
Direct Access Storage, IBM 3420-8 
Tape Drives (6,250 bpi) and IBM 3480 
Tape Cartridge Units and an IBM 
3800-3 page printer. 

The academic year, 1988-89, will see 
the completion of the first phase of a 
multi-year program to upgrade, ex- 
pand and better integrate the various 
service facilities including the replace- 
ment of the IBM 3033s with a 3090- 
class system, acquisition of a mini- 
supercomputer and interconnection of 
existing computers and LANs in the 
academic departments via a campus 
backbone network. Off-campus com- 
munications, presently via BITNET 
and MILNET/ARPANET, will be ex- 
panded to include NSFnet. 

The principal mode of access is via 
650 IBM 3270 type terminals and per- 
sonal computers located in public 
spaces and private offices in the aca- 
demic buildings and attached by 
coaxial cable to the computer in Inger- 
soll Hall. Full micro-to-main-frame 
communications support is provided 
for hard-wired or dial-up linkage. In 
addition, there are 20 full graphic dis- 
plays available for public use. The 
system supports two major operating 
systems: MVS (Multiple Virtual Sys- ' 
terns) that runs batch-processing jobs 
and VM/SP (Virtual Machine) and 
CMS (Conversational Monitor Sys- 
tem) that provides interactive support. 
The extensive programming facilities 
include VS FORTRAN, WATFIV, VS 
COBOL, WATBOL, PL/1 Optimizer, 



I 

BASIC, APL2, PASCAL, LISP and C. j 
Most languages are available in both 
interactive and batch-processing 
modes. 

The School has a heavy commitment 
to computers consistent with their 
present and future role in military op- 
erations. All of the academic curricula 
have been affected by the presence of 
computers on campus. All graduate 
students take at least one course in 
computer science. They are introduced 
to computers early in their curricula at 
the Naval Postgraduate School and en- 
couraged to use them in subsequent 
course work and research. 

The Computer Center supports a 
wide variety of specialist courses in 
computer science offered by the De- I 
partments of Computer Science, Elec- 
trical & Computer Engineering, Math- 
ematics, Operations Research and Ad- 
ministrative Sciences. 

The professional staff provides short 
courses, consulting services in applica- 
tion programming, systems program- 
ming and problem formulation assis- 
tance for students and faculty mem- J 
bers. They participate in an active re- } 
search and development program di- 
rected primarily towards improving 
the present operational environment 
or introducing new hardware and soft- 
ware facilities to users. Current pro- 
jects include work on systems measure- 
ment, improvement of operating sys- 
tems, graphical data processing, time- 
sharing facilities, micro-to-mainframe 
communications and networking. 

In addition to these facilities, virtual- 
ly all of the academic departments 
have developed computing facilities 
and/or laboratories, mini- and micro- 
processor based, which provide com- 
puting support or are dedicated to spe- 
cific areas of research. Micro-comput- 
ers are widely used as stand-alone de- 
velopment tools or as processing ele- 
ments imbedded in more complex sys- 
tems. Many students have purchased 
their own personal computer. 
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GENERAL INFORMATION 



SPECIAL PROGRAMS 



FEDERAL CIVILIAN EDUCATION 

Any civilian employee of the United 
States Government is eligible to par- 
ticipate in the program of the School. 
The individual’s employing agency is 
expected to meet the tuition expense for 
regular on-campus enrollment. Costs 
associated with participation in the 
Continuing Education Program are 
determined on an ad hoc basis. 

Programs available to civilian stu- 
dents can be classified as follows: 



Regular Curricula: The School’s 
programs for officers are designed to 
meet the requirements of the services 
for specific education. The contents 
usually exceed the requirements for a 
graduate degree since the service’s re- 
quirements, rather than degree re- 
quirements, determine the scope of 
each program. Civilian students may 
enter any curriculum at the point at 
which they are qualified and complete 
the curriculum along with regular of- 
ficer students. The programs section 
describes the available curricula. 



Degree Programs: For civilian stu- 
dents, programs may be designed 
which lead to the award of a graduate 
degree while meeting the educational 
goals of each individual. In order to 
minimize the residency requirement, 
an off-campus preparatory program 
may be developed in consultation with 
a School advisor. This may include 
self-study courses from the School or 
courses at a local university. If the 
available time in residence, typically 
four calendar quarters or less, is in- 
sufficient to complete degree require- 
ments, the thesis-project portion of the 
program may be completed off-cam- 
pus. 



Non-Degree Programs: Civilian 
employees may desire to pursue a pro- 
gram for professional advancement 
without a degree objective. Any of the 
School’s regular courses are available 
for such efforts. For groups of employ- 
ees from an agency, special courses 
can be offered to meet particular re- 
quirements, provided the demand is in 
an area of expertise of the School. 

Admission: 



There are no formal requirements 
for enrollment in the Continuing Ed- 
ucation Program. For admission to 
either a degree or a non-degree pro- 
gram, the minimum qualification is an 
accredited baccalaureate degree with 
appropriate preparation for the pro- 
posed program. As described under Ad- 
missions Procedures in this Catalog, 
the School will require submission of 
official transcripts covering all college 
work completed to date. 



Catalogs: 



The point of contact for requests for 
Naval Postgraduate School Catalogs: 
Dean of Academic Administration, 
Code 014, Naval Postgraduate School, 
Monterey, CA 93943, or telephone (408) 
646-2391 or Auto von 878-2391. Re- 
quests for information about on-cam- 
pus programs or admission to resident 
study programs: Director of Admis- 
sions, Code 0145, Naval Postgraduate 
School, Monterey, CA 93943, or tele- 
phone (408) 646-3093 or Autovon 878- 
3093. Requests for a Catalog of Self- 
Study Courses: Director of Continuing 
Education, Code 011, Naval Postgrad- 
uate School, Monterey, CA 93943 or 
telephone (408) 646-2558 or Autovon 
878-2558. 



CONTINUING EDUCATION 

The Naval Postgraduate School 
Continuing Education Program was 
established in June 1974 as a means of 
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GENERAL INFORMATION 



providing extended educational ser- 
vices that will more comprehensively 
fulfill the School’s assigned mission. 
These extended services include the 
offerings of self-study credit courses 
off campus; the delivery, both on and 
off campus, of professionally relevant 
short courses; and expanded educa- 
tional counseling with respect to the 
self-study courses. The self-study 
course offerings are listed in the Cata- 
log of Self-Study Courses which is 
distributed annually to nearly all ships 
and stations in the Navy and to se- 
lected offices of other DOD establish- 
ments. 

Selected graduate preparatory 
courses are delivered off campus in a 
self-study self-paced mode for the same 
academic credit as received when 
taken on campus. These self-study 
courses are delivered to officers at their 
current duty stations for completion 
during off-duty hours. They have been 
selected from courses normally taken 
in the initial phase of curricular pro- 
grams at the Naval Postgraduate 
School. Their successful completion 
will enhance selection for postgrad- 
uate education, enhance performance 
in early phases of graduate education 
programs, and reduce course require- 
ments in curricular programs at the 



Naval Postgraduate School. Self-study 
courses may be t aken for credit or non- 
credit (review). Taking a self-study 
course for credit normally requires the 
local participation of a qualified tutor 
(e.g., a civilian or officer with requisite 
graduate education). Self-study 
courses taken for review do not require 
a tutor. It is recommended that all of- 
ficers desiring fully-funded graduate 
education complete recommended 
preparatory courses prior to selection 
for resident programs. 

Approximately thirty-five short 
courses are delivered annually, both 
on-site at supporting activities and at 
Monterey. Attendance in these courses 
is open to military and civilian employ- 
ees of the Federal Government. 
Courses given at Monterey are offered 
on a tuition-fee basis. Commands with 
available funds may arrange for on- 
site delivery of short courses to meet 
specific needs on a direct reimbursable 
basis to the Naval Postgraduate 
School. Delivery costs may be obtained 
from the Continuing Education Office. 

More information on short courses 
and self-study courses is available 
from the Continuing Education Office, 
Code Oil, Naval Postgraduate School, 
Monterey, CA 93943, or telephone (408) 
646-2558 or Autovon 878-2558. 
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The Curricular Office is an organiza- 
tional entity unique to the Naval Post- 
graduate School. It supports the 
School's mission and objectives by pro- 
viding the structure for the develop- 
ment, maintenance and updating of 
curricular programs which meet both 
Navy and Department of Defense 
needs and academic requirements. The 
office is composed of a Curricular Of- 
ficer with possible assistants, one or 
more Academic Associates, and cleri- 
cal personnel. The Curricular Officer 
is a military officer of suitable rank 
and experience, and the Academic As- 
sociate is a faculty member who is 
familiar with the curriculum. This 
team performs the following functions: 

— provides liaison with the curricu- 
lar sponsor 

— develops and manages each cur- 
riculum 

— supervises and counsels enrolled 
students 

— provides counseling for future 
students 



The Curricular Officer/ Academic 
Associate team work with the curricu- 



lum sponsors to develop educational 
skill requirements and update the cur- 
riculum courses to ensure that gradu- 
ates are properly educated to face the 
challenges of their future subspecialty 
utilization tours. 

Curricular Officers and Academic 
Associates also review the records of 
all prospective students. Following the 
student's arrival, they provide both 
academic and professional counseling 
as required. This team is responsible 
for ensuring that each individual's 
academic program satisfies education 
skill requirements and is consistent 
with the individual's educational back- 
ground. 

Prospective students are encouraged 
to communicate with the cognizant 
Curricular Officer by letter or tele- 
phone for counseling regarding par- 
ticular off-campus courses they may 
require to qualify for enrollment. They 
are also encouraged to take advantage 
of the Postgraduate School's Continu- 
ing Education Program which offers 
preparatory courses required in many 
of the curricula. 



CURRICULAR OFFICES 



Title 

Administrative Sciences 

Aeronautical Engineering 

Air-Ocean Sciences 

Antisubmarine Warfare/Electronic Warfare. . . 

Computer Technology 

Electronics and Communications 

Joint Command, Control and Communications 

(C3) and Space Systems 

National Security Affairs and Intelligence 

iVaval Engineering 

Operations Analysis 

Weapons Engineering 



Code 


Autovon 


.... 36 


878-2536 


.... 31 


878-2491 


.... 35 


878-2044 


. . . . 3A 


878-2135 


.... 37 


878-2174 


.... 32 


878-2056 


.... 39 


878-2772 


.... 38 


878-2228 


.... 34 


878-2033 


.... 30 


878-2786 


.... 33 


878-2116 
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Each service identifies military billets that require specific graduate level education 
for successful performance. More than 6,000 subspecialty coded billets are presently 
identified in the Navy. Quotas for officer inputs to graduate education programs are 
generated annually to ensure that a sufficient number of officers with subspecialtyj 
codes will be available to meet current and projected billet requirements. Sponsors 
such as the Naval Sea Systems Command and Naval Air Systems Command identify 
the skill requirements for subspecialty coded billets, and the Naval Postgraduate 
School administers curricular programs to meet the promulgated skill requirements 
Curriculum titles, minimum threshold APC levels, subspecialty codes and degree titles 
are listed below by ascending curriculum number. 



Curriculum 


Curriculum Title 


Admission 


Subspecialty 


Degree 


Number 




APC 


Code 


360 


Operations Analysis 


324 


XX42P 


MS Operations Research 


361 


Operational Logistics 


324 


XX43P 


MS Operations Research 


365 


Joint Command, Control 










and Communications (C3) 


325 


XX45P 


MS Systems Tech. (C3) 


366 


Space Systems Operations 


324 


XX76P 


MS Systems Tech. 










(Space Sys. Ops.) 


368 


Computer Science 


325 


XX91P 


MS Computer Science 


372 


Meteorology 


323 


XX48D 


PhD Only for USN officers 


373 


Air-Ocean Sciences 


323 


XX47P 


MS Meteorology and 










Oceanography 


374 


Operational Oceanography 


323 


XX49P 


MS Meteorology and 










Oceanography 


380 


Advanced Science 










(Applied Mathematics) 


203 


XX41P 


MS Mathematics 


440 


Oceanography 


323 


XX49D 


PhD Only for USN officers 


441 


Hydrographic Science 


324 


NONE 


MS Hydrographic 










Sciences 


525 


Antisubmarine Warfare Systems 


323 


XX44P 


MS Systems Technology 










(ASW) 


530 


Weapons Systems Engineering 


323 


XX61P 


MS Engineering Sci. 


531 


Weapons Systems Sciences 










(Physics) 


323 


XX63P 


MS Physics 


532 


Nuclear Physics (Weapons & 










Effects) 


323 


XX67P 


MS Physics 


535 


Underwater Acoustics 


323 


XX56P 


MS Engineering 










Acoustics 


570 


Naval/Mechanical Engineering 


323 


XX54P 


MS Mechanical Eng. 


590 


Electronic Systems Engineering 


323 


XX55P 


MS Electrical Eng. 


591 


Space Systems Engineering 


323 


XX77P 


MS (Various) 


595 


Electronic Warfare Systems Eng. 


325 


XX46P 


MS Systems Engineering 


596 


Electronic Warfare Systems for 










Allied Officers 


325 




MS Systems Engineering 


600 


Communications Engineering 


323 


XX81P 


MS Electrical Engineering 


610 


Aeronautical Engineering 


323 


XX71P 


MS Aeronautical Eng. 


611 


Aeronautical Engineering- 










Avionics 


323 


XX72P 


MS Aeronautical Eng. 


620 


Telecommunications Systems 
Management 


335 


XX82P 


MS Telecommunications 








Systems Management 


681 


National Security Affairs 


365 


XX21P 


MA National Security 




(Middle East, Africa, 
South Asia) 






Affairs 


682 


National Security Affairs 


365 


XX22P 


MA National Security 




(Far East, Southeast Asia, 
Pacific) 






Affairs 


683 


National Security Affairs 


365 


XX24P 


MA National Security 




(Europe, USSR) 






Affairs 


684 


National Security Affairs (Inter- 


365 


XX25P 


MA National Security 




national Org. & Negotations) 






Affairs 


685 


National Security Affairs 


365 


XX23P 


MA National Security 




(Western Hemisphere) 






Affairs 


686 


National Security Affairs 


335 


XX26P 


MA National Security 




(Strategic Planning, General) 






Affairs 


687 


National Security Affairs 


335 


XX27P 


MA National Security 




(Strategic Planning, Nuclear) 






Affairs 


813 


Transportation Logistics Mgt. 


345 


1304P 


MS Management 


814 


Transportation Management 


345 


XX35P 


MS Management 


815 


Acquisition & Contract Mgt. 


345 


1306P 


MS Management 


819 


Systems Inventory Management 


345 


1302P 


MS Management 


825 


Intelligence 


334 


XX17P 


MS National Security 








Affairs 


827 


Material Logistics Support Mgt. 


345 


XX32P 


MS Management 


837 


Financial Management 


345 


XX31P 


MS Management 


847 


Manpower, Personnel & Training 










Analysis 


345 


XX33P 


MS Management 
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CURRICULAR OFFICES 



This section of the catalog includes descriptions of all the curricula offered at the 
Naval Postgraduate School which are summarized in the Table below. Specific aca- 
demic requirements for enrollment are contained in each curriculum segment. 

Students entering any of the technical curricula normally are ordered to a six-week 
mathematics refresher course. It begins in the seventh week of each quarter. This 
course is not designed to teach math, but rather to reacquaint students with calculus. 
During this refresher, students also take an introductory course in set and logic theory 
and a programming course in BASIC on desk-top microcomputers. 

Some officers are ordered to Engineering Science (Curriculum 460) if they require 
more preparation for entering one of the technical curricula. This program is either one 
or two quarters long and includes calculus, physics, and introductory computer 
courses. 



CURRICULA SUMMARY 



Curriculum 


Curriculum 


Normal 


Normal 


Cognizant 




Number 


Length 


Convening 


Curricular 






(Months) 


Dates 


Office 






Administrative Sciences 
(Transportation Logistics 

Management) 813 

(Transportation Management. . 814 
(Acquisition & Contract 

Management) 815 

(Allied Officers, DOD Civilians, 
USA, USMC and USCG) .... 817 
(Systems Inventory 

Management) 819 

(Material Logistics 

Support Management) 827 

(Financial Management) 837 

(Manpower/Personnel Training 

Analysis 847 

Advanced Science 

(Applied Mathematics) 380 

Aeronautical Engineering 610 

Aeronautical Engineering 

Avionics 611 

Air-Ocean Sciences 373 

Antisubmarine Warfare 525 

Communications Engineering . . . 600 

Computer Science 368 

Computer Systems 367 

Electronic Warfare Systems 

Technology 595 

Electronic Warfare Systems 
Technology (Allied Officers) . . . 596 
Electronic Systems Engineering . 590 
Engineering Science 460 



Code 



18 


July 


36 


18 


July 


36 


18 


January, July 


36 


18 


January, July 


36 


18 


July 


36 


18 


January, July 


36 


18 


January, July 


36 


18 


January, July 


36 


24 


Apr/Oct 


33 


24 


Apr/ Oct 


31 


24 


Apr/Oct 


31 


24-27 


Any Quarter 


35 


24 


Apr/ Oct 


3A 


21-27 


Any Quarter 


32 


21 


Apr/ Oct 


37 


18 


Apr/ Oct 


37 


24 


October 


3A 


24 


October 


3A 


21-27 


Any Quarter 


32 


3-6 


Any Quarter 


Any 
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Hydrographic Sciences 


. 441 


24 


Any Quarter 


35 


Intelligence 

Joint Command, Control and 


. 825 


18 


Apr/ Oct 


38 


Communications (C3) 


. 365 


18 


October 


39 


Meteorology 

National Security Affairs 
(Middle East, Africa 


. 372 


24-36 


Any Quarter 


35 


South Asia) 

(Far East, Southeast Asia, 


. 681 


18 


January, July 


38 


Pacific) 


. 682 


18 


January, July 


38 


(Europe, USSR) 

(International Organizations 


. 683 


18 


January, July 


38 


and Negotiations 


. 684 


18 


July 


38 


(Western Hemisphere) 


. 685 


18 


January, July 


38 


(Strategic Planning, General) . 


. 686 


18 


January, July 


38 


(Strategic Planning, Nuclear) . 


. 687 


18 


January, July 


38 


Naval Engineering 

Nuclear Physics 


. 570 


24-27 


Any Quarter 


34 


(Weapons & Effects) 


. 532 


27 . 


Apr/ Oct 


33 


Oceanography 


. 440 


24-36 


Any Quarter 


35 


Operational Oceanography 


. 374 


24 


Any Quarter 


35 


Operational Logistics 


. 361 


24 


October 


30 


Operations Analysis 


. 360 


24 


Apr/ Oct 


30 


Space Systems Engineering . . . . 


. 591 


27 


Any Quarter 


39 


Space Systems Operations 

Telecommunications 


. 366 


24 


October 


39 


Systems Management 


. 620 


20 


August 


32 


Underwater Acoustics 


. 535 


27 


Apr/ Oct 


33 


Weapons Systems Engineering . 


. 530 


27 


Apr/ Oct 


33 


Weapons Systems Science 


. 531 


27 


Apr/ Oct 


33 
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ADMINISTRATIVE SCIENCES 



ADMINISTRATIVE SCIENCES PROGRAM 

Curricular Officer 

John E. Jackson, CDR, SC, USN, 

Code 36, Ingersoll Hall, Room 219, 

(408) 646-2536, AV 878-2536. 



TRANSPORTATION LOGISTICS 
MANAGEMENT 
CURRICULUM 813 

This curriculum is an interdisciplin- 
•y program which integrates mathe- 
atics, accounting, economics, be- 
ivioral science, management theory, 
oerations/systems analysis, and a 
iibspecialty concentration into an un- 
^rstanding of the process by which 
ie defense mission is accomplished. 
'iese programs are designed to pro- 
de the officer with fundamental in- 
ir disciplinary techniques of quantita- 
tive problem-solving methods, be- 
Jivioral and management science, 
lonomic analysis, and financial 
lanagement; furthermore, it is in- 
Inded to provide the officer with a 
lavy/Defense Systems oriented grad- 
ate management education and to 
jovide the officer with the specific 
1 nctional skills required to effectively 
lanage in this subspecialty area. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
rerage grades is required. Completion 
( at least two semesters of college 
jgebra or trigonometry is considered 
t be the minimum mathematical prep- 
i ation. An APC of 345 is required for 
* try. 

Officers from the U.S. Services, as 
\}\\ as all others, start the curriculum 
' th widely varied academic back- 
bounds. Each student’s prior aca- 
cmic work and related military ex- 
irience is evaluated for courses pre- 
pusly completed and applicable to 
te student’s curriculum so that aca- 
cmic credits may be transferred. 
Ylidation or credit by examination is 
ecouraged where knowledge of the 
raterial has been acquired by ex- 
igence or service courses. 



TRANSPORTATION LOGISTICS 
MANAGEMENT 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Material Movement 
Subspecialist with a subspecialty code 
of 1304P. The Curriculum Sponsor is 
Naval Supply Systems Command 
Headquarters. 

Typical Jobs in this Subspecialty: 

Transportation Systems 
CINCLANTFLT, Norfolk, VA 
Transportation Logistics 
CINCUSNAVEUR, London 
Deputy Chief 

Military Traffic Command 
Director of Material Department 
Naval Supply Depot/Naval 
Supply Center Worldwide 
Director of Storage Division 
Naval Supply Depot/ Naval 
Supply Center Worldwide 

Entry Date: Transportation Logis- 
tics Management is a six quarter 
course of study with a single entry 
date in July. If further information is 
needed, contact the Academic Associ- 
ate for this curriculum or the Curricu- 
lar Officer. 

Academic Associate: 

Alan W. McMasters, Professor, 

Code 54Mg, Ingersoll Hall, Rm. 209, 
(408) 646-2678, AV 878-2678. 

Degree: Requirements for the degree 
Master of Science in Management are 
met as a milestone en route to satisfy- 
ing the skill requirements of the cur- 
ricular program. 
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TYPICAL COURSE OF STUDY 



Quarter 1 

MN 2150 (4-0) 
MN 2031 (4-0) 

MN 3333 (4-0) 

MA 2300 (5-0) 

IS 0123 (0-2) 



Quarter 2 

MN 3161 (4-0) 
MN 3140 (4-0) 
MN 3373 (4-0) 

OS 3105(4-0) 
Quarter 3 
MN 3301 (4-0) 

MN 3172 (4-0) 
MN 3105 (4-0) 

OS 3106(4-0) 



Financial Accounting 
Economic Decision 
Making 
Managerial 
Communication Skills 
Mathematics for 
Management 

Computer Skills 
Development 



Managerial Accounting 
Microeconomic Theory 
Transportation 
Management I 
Probability & Statistics 



Systems Acquisition & 
Project Management 
Public Policy Processes 
Organization & 
Management 
Probability & Statistics II 



TRANSPORTATION 
MANAGEMENT 
CURRICULUM 814 



Quarter 4 



MN 4373 (4-0) 

MN 4145 (4-0) 
IS 3183 (4-0) 

OS 3006(4-0) 



Transportation 
Management II 
Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 



Quarter 5 



MN 3377 (4-0) 
MN 4155 (4-0) 
MN 0810 
MN 0810 



Inventory Management 
Operational Auditing j 
Thesis 
Thesis 



Quarter 6 



MN 4105 (4-0) 
MN 3371 (4-0) 



MN 4154 (4-0) 



MN 0810 



Management Policy 
Contracts Management 
& Administration 
Financial Management 
in The Armed Forces 
Thesis 



TRANSPORTATION 

MANAGEMENT 

SUBSPECIALTY 



The objectives of this curriculum are 
to prepare officers for logistics system 
positions within the Navy, and to em- 
phasize the worldwide transportation 
aspects of it. Graduate logistics courses 
cover topics such as the transportation 
system within CONUS, warehouse si- 
ting, materials management, produc- 
tion management, inventory manage- 
ment (both Navy and private sector), 
materials handling, purchasing and 
physical distribution. Students take 
additional courses in transportation in 
the private sector and military trans- 
portation in support of contingencies, 
as well as options in corporate finan- 
cial management, production manage- 
ment or logistics engineering. 



Completion of this curriculum quali- 
fies an officer as a Transportation 
Management Subspecialist with a sub- 
specialty code of XX35P. The Curricu- 
lum Sponsor is Military Sealift Com- 
mand Headquarters. 

i 

Typical Jobs in this Subspecialty: 

Executive Officer 
Military Sealift Command 
Overseas: Guam, Okinawa, Korea, 
MED 

Executive Officer 
Military Sealift Command Office, 
CONCUS: Seattle, New Orleans, 
San Diego, Anchorage 

Tanker Control Officer 
Military Sealift Command 
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ADMINISTRATIVE SCIENCES 



REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
/era ge grades is required. Completion 

• at least two semesters of college 
gebra or trigonometry is considered 
be the minimum mathematical prep- 
•ation. An APC of 345 is required for 
itry. 

Officers from the U.S. Services, as 
ell as all others, start the curriculum 
ith widely varied academic back- 
rounds. Each student's prior aca- 
imic work and related military ex- 
^rience is evaluated for courses pre- 
ously completed and applicable to 
ie student's curriculum so that aca- 
jjmic credits may be transferred. Vali- 
ition or credit by examination is en- 
>uraged where knowledge of the ma- 
rial has been acquired by experience 

• service courses. 



Entry Date: Transportation Manage- 
ment is a six quarter course of study 
with a single entry date in July. If fur- 
ther information is needed, contact the 
Academic Associate for this curricu- 
lum or the Curricular Officer. 



Academic Associate: 

Alan W. McMasters, Professor, 

Code 54Mg, Ingersoll Hall, Rm. 209, 
(408) 646-2678, AV 878-2678. 



Degree: Requirements for the degree 
Master of Science in Management are 
met as a milestone en route to satisfy- 
ing the skill requirements of the cur- 
ricular program. 



TYPICAL COURSE OF STUDY 



uarter 1 

MN 2150 (4-0) 
MN 2031 (4-0) 

MN 3333 (4-0) 

MA 2300 (5-0) 

IS 0123(0-2) 

Quarter 2 

MN 3161 (4-0) 
MN 3140 (4-0) 
MN 3373 (4-0) 

OS 3105(3-1) 



1 uarter 3 

MN 3372 (4-0) 
MN 3172 (4-0) 
MN 3105 (4-0) 

OS 3106(3-1) 



Financial Accounting 
Economic Decision 
Making 
Managerial 
Communication Skills 
Mathematics for 
Management 
Computer Skills 
Development 



Managerial Accounting 
Microeconomic Theory 
Transportation 
Management I 
Statistical Analysis for 
Management I 



Material Logistics 
Public Policy Processes 
Organization & 
Management 
Statistical Analysis for 
Management II 



Quarter 4 



MN 4373 (4-0) 

MN 4145 (4-0) 
IS 3183 (4-0) 

OS 3006 (4-0) 



Transportation 
Management II 
Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 



Quarter 5 



MN 3111 (4-0) 

MN 4152 (4-0) 

MN 0810 
MN 0810 



Personnel Management 
Processes 

Corporate Financial 

Management 

Thesis 

Thesis 



Quarter 6 

MN 4105 (4-0) Management Policy 
MN 3301 (4-0) Systems Acquisition & 
Project Management 
MN 0810 Thesis 
Elective 
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ACQUISITION AND 
CONTRACT MANAGEMENT 
CURRICULUM 815 

The Acquisition and Contract Man- 
agement Curriculum is an interdisci- 
plinary program which integrates 
mathematics, accounting, economics, 
finance, behavioral science, manage- 
ment theory, operations/systems anal- 
ysis, and specific courses in acquisition 
and contracting. Inputs from the Navy 
are from the Supply Corps and civil- 
ians in the 1102 series. Marine Corps, 
Army and Coast Guard officers also 
participate in the program. The cur- 
riculum is designated to provide of- 
ficers with the skills to serve effectively 
in hardware systems procurement of- 
fices, field procurement offices, con- 
tract administration offices, and con- 
tracting policy support offices. 

The following are a sample of the 
educational skill requirements of the 
curriculum as delineated by the cur- 
riculum sponsor: 

Develop, implement and coordinate 
acquisition strategies, policies and 
plans. 

Understand business finance and 
accounting; evaluate contractor 
proposals and capabilities. 

Knowledge of system life cycle, eco- 
nomic analysis. 

Have an in-depth comprehension of 
contract types. 

Ability to evaluate requirements, 
specifications, bids, proposals and 
contractor performance. 

Determine rights/obligations for 
settlement of controversies on 
government contracts. 

Negotiate contracts and contractual 
issues. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
average grades is required. Completion 
of at least two semesters of college 
algebra or trigonometry is considered 
to be the minimum mathematical prep- 
aration. An APC of 345 is required for 
entry. 



Officers from the U.S. Services, a* 
well as all others, start the curriculuir 
with widely varied academic back 
grounds. Each student’s prior aca 
demic work and related military ex 
perience is evaluated for courses pre 
viously completed and applicable tc 
the student’s curriculum so that aca 
demic credits may be transferred. Vali 
dation or credit by examination is enl 
couraged where knowledge of the ma 
terial has been acquired by experience 
or service courses. 

ACQUISITION AND CONTRACT 
MANAGEMENT SUBSPECIALTY 

Completion of this curriculum qual 
ifies an officer as an Acquisition and 
Contract Management Subspecialist 
with a subspecialty code of 1306P. The 
Curriculum Sponsor is Naval Supply 
Systems Command Headquarters. 

Typical Jobs in this Subspecialty: 

Contracting Officer 
Ships Parts Control Center, 
Mechanicsburg, PA; Aviation 
Supply Office, Philadelphia, PA 
Director of Contracts 
Naval Supply Depots, Naval 
Supply Centers, Navy Labora- 
tories, Navy Regional Contracting 
Centers 

Procuring Contracting Officer, 
(PCO) 

Hardware Systems Commands 
(NAVAIR, NAVSEA, SPA WAR), 
Washington, DC 
Business/Financial Manager 
(B/FM) 

Hardware Systems Commands 
(NAVAIR, NAVSEA, SPA WAR), 
Washington, DC 
Contracts and Business Policy 
Staff of Asst. Secretary of the 
Navy (Shipbuilding and Logistics) 
Staff of Under Secretary of De- 
fense (Acquisition) 
Administrative Contracting Officer 
(ACO) 

Defense Contract Administration 
Services (DCAS) 
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Naval Plant Representative Office 
(NAVPRO) 

Superintendent, Shipbuilding, Con- 
version and Repair (SUPSHIP) 

Entry Dates: Acquisition and Con- 
tract Management is a six quarter 
[course of study with entry dates in Jan- 
uary and July. If further information is 
needed, contact the Academic Associ- 
ate for this curriculum or the Curric- 
lar Officer. 



Academic Associate: 

David V. Lamm, Assoc. Professor, 
Code 54Lt, Ingersoll Hall, Room 248, 
(408) 646-2775, AV 878-2775. 



Degree: Requirements for the degree 
Master of Science in Management are 
met as a milestone en route to satisfy- 
ing the educational skill requirements 
of the curricular program. 



Quarter 1 

MN 2150 (4-0) 
MN 2031 (4-0) 

MN 3333 (4-0) 

MA 2300 (5-0) 

IS 0123 (0-2) 

MN 2302 (0-3) 

Quarter 2 

MN 3303 (4-0) 

MN 3140 (4-0) 
MN 3161 (4-0) 
OS 3105(3-1) 

MN 2302 (0-3) 

Quarter 3 

MN 3304 (4-0) 

MN 3172 (4-0) 
MN 3105 (4-0) 

OS 3106(3-1) 

MN 2302 (0-3) 



TYPICAL COURSE OF STUDY 



Financial Accounting 
Economic Decision 
Making 
Managerial 
Communication Skills 
Mathematics for 
Management 
Computer Skills 
Development 
Seminar 



Principles of Acquisition 
and Contracting 
Microeconomic Theory 
Managerial Accounting 
Statistical Analysis for 
Management I 
Seminar 



Quarter 4 



MN 3305 (4-0) 
MN 4145 (4-0) 
IS 3183 (4-0) 

OS 3006 (4-0) 

MN 2302 (0-3) 



Contract Administration 
Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 
Seminar 



Quarter 5 



MN 4301 (4-0) Contracting for 
Major Systems 



MN 2302 (0-3) Seminar 
MN 0810 Thesis 
MN 0810 Thesis 

(Curriculum Option) 



Contract Pricing and 
Negotiations 
Public Policy Process 
Organization and 
Management 
Statistical Analysis for 
Management II 
Seminar 



Quarter 6 

MN 4371 (4-0) Acquisition and 

Contracting Policy 
Management Policy 

MN 2302 (0-3) Seminar 
MN 0810 Thesis 

(Curriculum Option) 
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ADMINISTRATIVE SCIENCES 
(NON USN) 
CURRICULUM 817 



These programs are designed to pro- 
provide the officers with fundamental 
interdisciplinary techniques of quanti- 
tative problem-solving methods, be- 
havioral and management science, 
economic analysis, and financial man- 
agement and to enable the officers to 
evaluate the written research, study, 
and analysis product of others 
throughout their careers. The curricu- 
lum will further provide the officers 
with the specific functional skills re- 
quired to effectively manage. 

These curricula are interdisciplin- 
ary programs which integrate math- 
ematics, accounting, economics, be- 
havioral science, management theory, 
operations/systems analysis, and a 
subspecialty concentration area into 



an understanding of the process by 
which the defense mission is accom- 
plished. Specialty concentration areas 
are specified by ordering officers into a 
specific curriculum. 

While Allied students are free to 
choose any of the specific management 
curricula available, nearly half choose 
the more general Administrative Sci- 
ences International Curriculum 817. 
The 817 curriculum allows students to 
design a program of course work that 
is specifically useful in effectively 
managing in the culture uniquely char- 
acteristic of their own country’s 
military system. The student may elect 
to specialize in the relevant portion of a 
functional area such as financial, lo- 
gistics, human resources and organ- 
ization, or manpower and personnel 
analysis. Or, the student may choose to 
follow a general management program 
which would include an overall bal- 
ance of courses from many functional 
areas. 



REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
average grades is required. Completion 
of at least two semesters of college alge- 
bra or trigonometry is considered to be 
the minimum mathematical prepara- 
tion. An APC of 345 is required for en- 
try. 

Officers from the U.S. Services as 
well as Allied officers, and DoD em- 
ployees, start the curriculum with 
widely varied academic backgrounds. 
Each student’s prior academic work 
and related military and civilian ex- 
perience is evaluated for courses pre- 
viously completed and applicable to 
the student’s curriculum so that aca-* 
demic credits may be transferred. Vali- 
dation or credit by examination is en- 
couraged where knowledge of the ma- 
terial has been acquired by experience 
or service courses. 

Entry Dates: Administrative Sci- 
ences for USA, USCG, USMC, DOD 
civilians and allied officers is a six 
quarter course of study with entry 



dates in January and July. If further 
information is needed, contact the Aca- 
demic Associate for this curriculum or 
the Curricular Officer. 

Academic Associate: 

USA - Management Sciences 
George W. Thomas, Assoc. Prof., 
Code 54Te, Ingersoll Hall, Rm. 118, 
(408) 646-2741, AV 878-2741. 
USCG & DOD Civilians - Adminis- 
trative Sciences, and 
USMC - Defense Systems Analysis 
Kenneth J. Euske, Assoc. Prof., 
Code 54Ee, Ingersoll Hall, Rm. 309, 
(408) 646-2860, AV 878-2860. 

Allied Officers - Administrative 
Sciences 

James E. Suchan, Assoc. Prof., 
Code 54Sa, Ingersoll Hall, 

Room 215A, 

(408) 646-2905, AV 878-2905 
Degree: Requirements for the degree 
Master of Science in Management are 
met as a milestone en route to satisfy- 
ing the skill requirements of the cur- 
ricular program. 
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TYPICAL COURSE OF STUDY 
ARMY 



Quarter 1 

MN 2150 (4-0) 


Financial Accounting 


Quarter 4 


MN 2031 (4-0) 


Economic Decision 
Making 


MN 4145 (4-0) 
IS 3183 (4-0) 


MN 3333 (4-0) 


Managerial 
Communication Skills 


MN 3105 (4-0) 


MA 1117(5-2) 


Single Variable 
C alculu s /Laboratory 


MN 4111 (4-0) 


IS 0123 (0-2) 


Computer Skills 
Development 




Quarter 2 




Quarter 5 


MN 3161 (4-0) 


Managerial Accounting 


MN 0810 


MN 3140 (4-0) 


Microeconomic Theory 


OA 2200 (3-2) 


Computational Methods 
for Operations Research 




OS 3101 (4-0) 


Probability and 
Statistics 




Quarter 3 




Quarter 6 


MN 3172 (4-0) 


Public Policy Processes 


OS 3006(4-0) 


Operations Research 


MN 4105 (4-0) 




for Management 


MN 0810 


MN 4110 (4-0) 


Multivariate Analysis I 
(Curriculum Option) 


MN 0810 




COAST GUARD 


Quarter 1 




Quarter 4 


MN 2150 (4-0) 


Financial Accounting 


MN 2031 (4-0) 


Economic Decision 
Making 


MN 4110 (4-2) 


MN 3333 (4-0) 


Managerial 

Communications Skills 


MN 4145 (4-0) 
OS 3006 (4-0) 


MA 2300 (5-0) 


Mathematics for 




Management 


IS 3183 (4-0) 


IS 0123(0-2) 


Computer Skills 
Development 




)uarter 2 






MN 3161 (4-0) 


Managerial Accounting 


Quarter 5 


MN 3140 (4-0) 


Microeconomic Theory 


MN 3105 (4-0) 


Organization and 
Management 


MN 0810 


OS 3105(3-1) 


Statistical Analysis for 
Management I 




Quarter 3 






MN 3111 (4-0) 
MN 3172 (4-0) 


Personnel Management 
Processes 

Public Policy Processes 


Quarter 6 


MN 4161 (4-0) 


Financial Management 


MN 4105 (4-0) 




Control Systems 


MN 0810 


OS 3106(3-1) 


Statistical Analysis for 
Management II 


MN 0810 



Policy Analysis 
Management 
Information Systems 
Organization and 
Management 
Multivariate Analysis II 



Thesis 

(Curriculum Option) 
(Curriculum Option) 
(Curriculum Option) 



Management Policy 

Thesis 

Thesis 

(Curriculum Option) 



Multivariate Manpower 
Data Analysis 
Policy Analysis 
Operations Research 
for Management 
Management 
Information Systems 



Thesis 

(Curriculum Option) 
(Curriculum Option) 
(Curriculum Option) 



Management Policy 

Thesis 

Thesis 

(Elective) 
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Quarter 1 

MN 2150 (4-0) 
MN 2031 (4-0) 

MN 3333 (4-0) 

MA 2300 (5-0) 

IS 0123 (0-2) 

Quarter 2 

MN 3161 (4-0) 
MN 3140 (4-0) 
MN 3105 (4-0) 

OS 3105(3-1) 

Quarter 3 

MN 4145 (4-0) 

MN 3172 (4-0) 
OS 3106(3-1) 

MN 3301 (4-0) 

Quarter 1 

MN 2150 (4-0) 
MN 2031 (4-0) 

AS 1501 (0-4) 

MA 2300 (5-0) 

IS 0123 (0-2) 



Quarter 2 

MN 3161 (4-0) 
MN 3140 (4-0) 
MN 3105 (4-0) 

OS 3105(3-1) 

Quarter 3 

MN 3333 (4-0) 

OS 3106(3-1) 



MARINE CORPS 



Quarter 4 

OA 4702 (4-0) 
MN 4145 (4-0) 
IS 3183 (4-0) 

OS 3006 (4-0) 



Quarter 5 

MN 0810 
MN 0810 



Quarter 6 

MN 4105 (4-0) 
MN 0810 



Financial Accounting 
Economic Decision 
Making 
Managerial 
Communication Skills 
Mathematics for 
Management 
Computer Skills 
Development 

Managerial Accounting 
Microeconomic Theory 
Organization and 
Management 
Statistical Analysis for 
Management I 



Financial Accounting 
Economic Decision 
Making 

English Language 
Skills* 

Mathematics for 
Management 
Computer Skills 
Development 

Managerial Accounting 
Microeconomic Theory 
Organization and 
Management 
Statistical Analysis for 
Management I 

Managerial 
Communication Skills 
Statistical Analysis for 
Management II 
(Curriculum Option) 
(Curriculum Option) 



OFFICERS 

Quarter 4 



Quarter 5 

MN 0810 

Quarter 6 

MN 4105 (4-0) 
MN 0810 
MN 0810 



Cost Estimation 
Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 



Thesis 

Thesis 

(Curriculum Option) 
(Curriculum Option) 



Management Policy 

Thesis 

(Elective) 

(Curriculum Option) 



Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 
(Curriculum Option) 



Thesis 

(Curriculum Option) 
(Curriculum Option) 
(Curriculum Option) 



Management Policy 

Thesis 

Thesis 

(Curriculum Option) 



♦DEPENDING UPON INCOMING 
ENGLISH LANGUAGE SKILLS 



Financial Management 
in The Armed Forces 
Public Policy Processes 
Statistical Analysis for 
Management II 
Systems Acquisition and 
Project Management 

ALLIED 



MN 4145 (4-0) 
IS 3183 (4-0) 

OS 3006 (4-0) 
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DOD CIVILIAN PROGRAM 


Juarter l 


MN 2150 (4-0) 


Financial Accounting 


Quarter 4 


MN 2031 (4-0) 


Economic Decision 


MN 4145 (4-0) 




Making 


IS 3183 (4-0) 


MN 3333 (4-0) 


Managerial 




Communication Skills 


OS 3006 (4-0) 


MA 2300 (5-0) 


Mathematics for 
Management 


IS 0123(0-2) 


Computer Skills 






Development 


Quarter 5 


Quarter 2 


MN 3161 (4-0) 


Managerial Accounting 


MN 0810 


MN 3140 (4-0) 


Microeconomic Theory 




MN 3105 (4-0) 


Organization and 
Management 




OS 3105(3-1) 


Statistical Analysis for 






Management 1 


Quarter 6 


Quarter 6 


MN 3172 (4-0) 


Public Policy Processes 


MN 4105 (4-0) 


OS 3106(3-1) 


Statistical Analysis for 


MN 0810 




Management II 
(Curriculum Option) 
(Curriculum Option) 


MN 0810 



Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 
(Curriculum Option) 



Thesis 

(Curriculum Option) 
(Curriculum Option) 
(Curriculum Option or 
Elective) 



Management Policy 

Thesis 

Thesis 

(Curriculum Option or 
Elective) 



SYSTEMS INVENTORY 
MANAGEMENT 
CURRICULUM 819 

This curriculum emphasizes the 
lanagement of Navy owned inventor- 
2 s at all levels. 819 students take ad- 
itional courses in general inventory 
lodel development and the specific 
etails of the Navy’s inventory models, 
panning the three levels of wholesale, 
ntermediate and retail customer sup- 
ort. Officers are responsible for de- 
eloping procedures for establishing, 
laintaining and controlling inventor- 
3s of material, distributing that ma- 
erial to the Navy customer, and de- 
eloping the budgets for financing 
bese inventories. 

The Systems Inventory Manage- 
lent curriculum is interdisciplinary, 
integrating mathematics, accounting, 
conomics, management theory, op- 
rations analysis, and the specialty 
oncentration into an understanding 
f the process by which the defense 
lission is accomplished. 



REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
average grades is required. Completion 
of at least two semesters of college al- 
gebra or trigonometry is considered to 
be the minimum mathematical prep- 
aration. An APC of 345 is required for 
entry. 

Officers from the U.S. Services as 
well as all others, start the curriculum 
with widely varied academic back- 
grounds. Each student’s prior aca- 
demic work and related military ex- 
perience is evaluated for courses pre- 
viously completed and applicable to 
the student’s curriculum so that aca- 
demic credits may be transferred. Vali- 
dation or credit by examination is en- 
couraged where knowledge of the ma- 
terial has been acquired by experience 
or service courses. 

Degree: Requirements for the degree 
Master of Science in Mangement are 
met as a milestone en route to satisfy- 
ing the skill requirements of the cur- 
ricular program. 
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SYSTEMS INVENTORY 
MANAGEMENT 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Systems Inventory 
Management Subspecialist with a sub- 
specialty code of 1302P. The Curricu- 
lum Sponsor is Naval Supply Systems 
Command Headquarters. 

Typical Jobs in this Subspecialty: 

Inventory Control Management 
Naval Supply Depot/Naval 
Supply Center 
Stock Control 
Navy Shipyards 
Head Inventory Control Point 
Polaris Material Office, 
Bremerton/Charleston 
Director of Program Support Office 
Ship Parts Control Center, 
Mechanicsburg, PA 
Director of Customer Support Office 
Ships Parts Control Center, 
Mechanicsburg, PA 



Project Officer, Inventory Control 
Point (ICP) Resystemization 
Fleet Material Support Office, 
Mechanicsburg, PA 
Director, Retail Management Divisic 
Fleet Material Support Office, 
Mechanicsburg, PA 
Project Officer, Inventory Accurac 
and LOGMARS 
Fleet Material Support Office, 
Mechanicsburg, PA 
Director, ICP Design and Procedui 
Department 

Fleet Support Material Support 
Office, Mechanicsburg, PA 

Entry Date: Systems Inventory Mai 
agement is a six quarter course of stud 
with a single entry date in July. If fu 
ther information is needed, contact tl 
Academic Associate for this curric 
lum or the Curricular Officer. 

Academic Associate: 

Alan W. McMasters, Assoc. Prof., 
Code 54Mg, Ingersoll Hall, Rm. 20 
(408) 646-2678, AV 878-2678 



Quarter 1 



TYPICAL COURSE OF STUDY 

CS 2450 (4-0) 



MN 2150 (4-0) 


Financial Accounting 




MN 2031 (4-0) 


Economic Decision 


Quarter 4 




Making 


MN 3371 (4-0) 


MN 3333 (4-0) 


Managerial 




Communication Skills 


MN 4145 (4-0) 


MA 2300 (5-0) 


Mathematics for 
Management 


IS 3183 (4-0) 


IS 0123 (0-2) 


Computer Skills 
Development 


OS 3006(4-0) 


Quarter 2 




Quarter 5 


MN 3161 (4-0) 


Managerial Accounting 


OA 4501 (4-0) 


MN 3140 (4-0) 


Microeconomic Theory 




MN 3105 (4-0) 


Organization and 


MN 0810 




Management 


MN 0810 


OS 3104(4-0) 


Statistics for Science 






and Engineering 


Quarter 6 


Quarter 3 




MN 4105 (4-0) 


OA 3501 (4-0) 


Inventory I 


MN 4154 (4-0) 


MN 3172 (4-0) 


Public Policy Processes 


MN 4310 (4-0) 


MN 3372 (4-0) 


Material Logistics 


MN 3301 (4-0) 


Systems Acquisition and 
Project Management 


MN 0810 



Computer Programmir 
with FORTRAN 

Contracts Managemen 
and Administration 
Policy Analysis 
Management 
Information Systems 
Operations Research 
for Management 



Seminar in Supply 

Systems 

Thesis 

Thesis 

(Curriculum Option) 

Management Policy 
Financial Managemen 
in The Armed Forces 
Logistics Engineering 
Thesis 
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MATERIAL LOGISTICS 
SUPPORT MANAGEMENT 
CURRICULUM 827 

The Material Logistics Support Man- 
agement curriculum emphasizes all of 
the aspects for providing integrated 
logistics support of weapons systems. 
Besides study in mathematics, ac- 
counting, economics, behavioral sci- 
ence, management theory and opera- 
tions analysis, the curriculum delves 
into production management, inven- 
tory management, integrated logistic 
support, procurement and contract ad- 
ministration, systems acquisition and 
project management. Skills resulting 
from the curriculum will prepare those 
responsible for managing the various 
segments of a military system's life 
cycle from initial planning for support 
to fielding the system, through sustain- 
ing operations to phaseout. 

MATERIAL LOGISTICS SUPPORT 
MANAGEMENT SUBSPECIALIST 

Completion of this curriculum quali- 
fies an officer as a Material Logistics 
Support Management Subspecialist 
with a subspecialty code of XX32P. The 
Curriculum sponsor is Naval Air Sys- 
tems Command Headquarters. 



Typical Jobs in this Subspecialty: 

Aircraft Intermediate Maintenance 
Naval Air Stations 
Project Management Staff 
Naval Air Systems Command, 
Washington, DC 
Integrated Logistics Support 
Coordinator for Operational Support 
Naval Air Systems Command, 
Washington, DC 
Director of Receiving 
Naval Supply Depot/Naval 
Supply Center 
Director of Storage 
Naval Supply Depot/Naval 
Supply Center 



REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
average grades is required. Completion 
of at least two semesters of college alge- 
bra or trigonometry is considered to be 
the minimum mathematical prepara- 
tion. An APC of 345 is required for 
entry. 

Officers from the U.S. Services, as 
well as others, start the curriculum 
with widely varied academic back- 
grounds. Each student’s prior aca- 
demic work and related military ex- 
perience is evaluated for courses pre- 
viously completed and applicable to 
the student’s curriculum so that aca- 
demic credits may be transferred. Vali- 
dation or credit by examination is en- 
couraged where knowledge of the ma- 
terial has been acquired by experience 
or service courses. 



Entry Dates: Material Logistics Sup- 
port Management is a six quarter 
course of study with entry dates in Jan- 
uary and July. If further information is 
needed, contact the Academic Associ- 
ate for this curriculum or the Cur- 
ricular Officer. 



Alan W. McMasters, Professor, 

Code 54Mg, Ingersoll Hall, Rm. 209, 
(408) 646-2678, AV 878-2678 



Degree: Requirements for the degree 
Master of Science in Management are 
met as a milestone en route to satisfy- 
ing the skill requirements of the cur- 
ricular program. 
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TYPICAL COURSE OF STUDY 


Quarter 1 




Quarter 4 


MN 2150 (4-0) 


Financial Accounting 


MN 3371 (4-0) 


MN 2031 (4-0) 


Economic Decision 
Making 


MN 3333 (4-0) 


Managerial 


MN 4245 (4-0) 


Communication Skills 


MN 4310 (4-0) 


MA 2300 (5-0) 


Mathematics for 
Management 


OS 3006 (4-0) 


IS 0123 (0-2) 


Computer Skills 






Development 


Quarter 5 


Quarter 2 


MN 3161 (4-0) 


Managerial Accounting 


MN 3374 (4-0) 


MN 3140 (4-0) 


Microeconomic Theory 


MN 3377 (4-0) 


MN 3105 (4-0) 


Organization and 


MN 0810 


Management 


MN 0810 


OS 3105(3-1) 


Statistical Analysis 






for Management I 


Quarter 6 


Quarter 3 


MN 3372 (4-0) 


Material Logistics 


MN 4105 (4-0) 


MN 3172 (4-0) 


Public Policy Processes 


MN 4145 (4-0) 


MN 3301 (4-0) 


Systems Acquisition and 






Project Management 


IS 3183 (4-0) 


OS 3106(3-1) 


Statistical Analysis for 






Management II 


MN 0810 



Contracts Manageme 
and Administration 
Policy Analysis 
Logistics Engineering 
Operations Research 
for Management 



Production Managem* 
Inventory Manageme 
Thesis 
Thesis 

1 



Management Policy 
Financial Managemer 
in The Armed Forces 
Management 
Information Systems 
Thesis 



FINANCIAL MANAGEMENT 
CURRICULUM 837 

The objective of the Financial Man- 
agement Curriculum is to prepare of- 
ficers for business and financial pos- 
itions within the Navy. Financial 
Managers assist the Navy’s decision- 
making processes at all levels by pro- 
viding accurate, timely, and relevant 
information. They are concerned with 
the optimal allocation of human, phys- 
ical, and financial resources to achieve 
the Navy’s goals and objectives while 
assuring efficient and effective expen- 
diture of public funds. 

Graduate courses cover topics such 
as financial reporting standards, cost 
standards, cost analysis, budgeting, 
internal control, financial auditing, 
operational auditing, management 
planning and control systems, quanti- 
tative techniques used in planning and 
control, and the Planning Program- 
ming and Budgeting System used 



within the Department of Defense. 

Graduates of the Financial Manag 
ment Curriculum will be prepared f 
assignment to positions in budgetii 
accounting, business and financi 
management, and Internal Contr 
and Auditing. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with abo' 
average grades is required. Completic 
of at least two semesters of college alg; 
bra or trigonometry is considered to 1 
the minimum mathematical prepar 
tion. An APC of 345 is required f 
entry. 

Officers from the U.S. Services, 
well as all others, start the curriculu 
with widely varied academic bac 
grounds. Each student’s prior ac 
demic work and related military e 
perience is evaluated for courses pi 
viously completed and applicable 
the student’s curriculum so that ac 
demic credits may be transferred. Va 
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lation or credit by examination is en- 
ouraged where knowledge of the 
naterial has been acquired by experi- 
ence or service courses. 

Degree: Requirements for the degree 
daster of Science in Management are 
net en route to satisfying the skill re- 
tirements of the curricular program. 

FINANCIAL MANAGEMENT 
SUBSPECIALTY 

Completion of this curriculum quali- 
les an officer as a Financial Manage- 
ment Subspecialist with a subspecialty 
;ode of XX31P. The Curriculum Spon- 
sor is OP-92, Fiscal Management 
Division. 

Typical Jobs in this Subspecialty: 

■ 

Comptroller 
Naval Air Stations 
Budgeting 

Commander, Naval Medical Com- 
mand, Washington, DC 
Accounting 

Commander, Naval Medical Com- 
mand, Washington, DC 



Budget Officer 

Commander, Naval Air Forces 
Atlantic, Norfolk, VA 
Comptroller 

Naval Supply Depots/ Naval 
Supply Centers 
Fiscal Officer 

Naval Supply Depots/Naval 
Supply Centers 
Public Works Officer 
Weapons Stations, CONUS 
Cost Analysis 

Office of Secretary of the Navy, 
Washington, DC 
Special Assistants 
Program Planning Office (NAVY) 
Fiscal Management Division (OP-92) 

Entry Dates: Financial Management 
is a six quarter course of study with 
entry dates in January and July. If fur- 
ther information is needed, contact the 
Academic Associate for this curricu- 
lum or the Curricular Officer. 
Academic Associate: 

James M. Fremgen, Professor, 

Code 54Fm, Ingersoll Hall, Rm. 301, 
(408) 646-2644, AV 878-2644. 



TYPICAL COURSE OF STUDY 

Quarter 1 



MN 2150 (4-0) 
MN 2031 (4-0) 


Financial Accounting 
Economic Decision 


Quarter 4 




Making 


MN 4145 (4-0) 


Financial Management 


• MN 3333 (4-0) 


Managerial 




in The Armed Forces 


Communication Skills 


MN 4145 (4-0) 


Policy Analysis 


MA 2300 (5-0) 


Mathematics for 
Management 


OS 3006 (4-0) 


Operations Research 
for Management 


IS 0123(0-2) 

Quarter 2 


Computer Skills 
Development 


Quarter 5 


(Curriculum Option) 


MN 3161 (4-0) 


Managerial Accounting 


MN 0810 


Thesis 


MN 3140 (4-0) 


Microeconomics Theory 


MN 0810 


Thesis 


MN 3105 (4-0) 
OS 3105(3-1) 


Organization and 
Management 
Statistical Analysis 


(Curriculum Option) 
(Curriculum Option) 


Quarter 3 


for Management I 


Quarter 6 




MN 4161 (4-0) 


Financial Management 


MN 4105 (4-0) 


Management Policy 




Control Systems 


MN 3301 (4-0) 


System Acquisition and 


MN 3172 (4-0) 


Public Policy Processes 




Project Management 


MN 4162 (4-0) 


Cost Accounting 


IS 3183(4-0) 


Management 


OS 3106(3-1) 


Statistical Analysis 




Information Systems 




for Management II 


MN 0810 


Thesis 
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MANPOWER, PERSONNEL AND 
TRAINING ANALYSIS 
CURRICULUM 847 

Officers enrolled in the Manpower/ 
Training Analysis (MPT A) curriculum 
at the Naval Postgraduate School 
undertake the challenge of an aca- 
demic program designed to fill the 
leadership roles in military manpower 
management. The XX33 Subspecialty 
has primary responsibility for develop- 
ing and analyzing policies to ensure 
that the Navy is recruiting, training, 
utilizing and retaining personnel in 
the most efficient and effective ways 
possible. MPTA is an extremely ana- 
lytical curriculum intended to develop 
skills necessary to perform and evalu- 
ate manpower analyses. As such, the 
curriculum emphasizes mathematical, 
statistical, and other quantitative 
methods. Successful completion of the 
curriculum yields an officer skilled in 
conducting manpower policy analysis. 

The areas covered in the MPTA cur- 
riculum include an understanding of 
MPT policy development, compensa- 
tion systems, productivity analysis, 
enlistment supply and retention mod- 
els, manpower training models, man- 
power requirements determination 
processes, career mix, enlistment in- 
centives, reenlistment incentives, 
training effectiveness measures and 
hardware/manpower trade-offs. Stu- 
dents gain familiarity with current 
models and methods of MPT analysis 
as well as military MPT organizations 
and issues. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
average grades is required. Comple- 
tion of at least two semesters of college 
algebra or trigonometry is considered 
to be the minimum mathematical prep- 
aration. Additional preparation in 
calculus and statistics is considered 
very advisable. An APC of 345 is re- 
quired for entry. 



Prospective students electing MPT 
as a subspecialty must be adequate 
prepared by their undergraduate c\ 
riculum and comfortably oriented tc 
quantitatively rigorous graduate ci 
riculum. 

Officers from the U.S. Services, 
well as all others, start the curriculu 
with widely varied academic bac 
grounds. Validation by examination 
encouraged where knowledge of tl 
material has been acquired by e 
perience or service courses. 

Degree: Requirements for the degr 
Master of Science in Management a 
met as a milestone en route to satisf 
ing the skill requirements of the cu 
ricular program. 

MANPOWER, PERSONNEL ANC 
TRAINING ANALYSIS 
SUBSPECIALTY 

Completion of this curriculum qua 
ties an officer as a Manpower, Perso 
nel and Training Analysis Subspeck 
ist with a subspecialty code of XX33i 
The Curriculum Sponsor is OP-1 
Total Force Training and Educatio 
Division. 

Typical Jobs in this Subspecialt) 

Head, Ship Manpower Requirement 
Section 

Deputy Chief of Naval Operation 
(Manpower, Personnel & Trair 
ing) 

Director Total Force Program- 
ming/Manpower Division OP- 
12, Washington, DC 
Programmed Objective Memo- 
randum (POM) Operations 

Deputy Chief of Naval Operation 
(Manpower, Personnnel & 
Training) 

Director Total Force Program- 
ming/Manpower Division, OP- 
12. Washington, DC 
Manager (OP-12A) 

Deputy Chief of Naval Operation 
(Manpower, Personnel & Training 
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Director Total Force Program- 

I ming/Manpower Division 
OP-12, Washington, DC 

[ Total Force Mobilization Plans 
Branch 

( Deputy Chief of Naval Operations 
(Manpower, Personnel & Training) 
Director Military Personnel Policy 
Division (OP-134G), 
Washington, DC 

Head, Officer Procurement Plans 
Section (0P-130D) 



Entry Dates: Manpower, Personnel & 
Training Analysis is a six quarter 
course of study with entry dates in Jan- 
uary and July. If further information is 
needed, contact the Academic Associ- 
ate for this curriculum or the Curricu- 
lar Officer. 

Academic Associate: 

Stephen L. Mehay, Professor 
Code 54Mp, Ingersoll Hall, Rm. 246, 
(408) 646-2643, AV 878-2643. 



TYPICAL COURSE OF STUDY 



Quarter 1 



MN 


2031 


(4-0) 


MN 


2150 


(4-0) 


MN 


3333 


(4-0) 


MA 


2300 


(5-0) 


IS 


0123 


(0-2) 


MN 


2111 


(0-2) 



Quarter 2 

MN 3161 (4-0) 
MN 3140 (4-0) 
MN 3105 (4-0) 

OS 3101 (4-1) 

MN 3902 (0-2) 
MN 2112 (0-2) 



Quarter 3 

MN 3760 (4-0) 
MN 3111 (4-0) 
OS 3006 (4-0) 

MN 4110 (5-2) 

MN 2113 (0-2) 



Economic Decision 
Making 

Financial Accounting 
Managerial 

Communications Skills 
Mathematics for 
Management 
Computer Skills 
Development 
Seminar in MPTA 
Issues I 



Managerial Accounting 
Microeconomic Theory 
Organization and 
Management 
Statistical Analysis 
for Management 
MPT Computer Skills 
Seminar in MPTA 
Issues II 



Manpower Economics 
Personnel Processes 
Operations Research 
for Management 
Multivariate Manpower 
Data Analysis I 
Seminar in MPTA 
Issues III 



Quarter 4 



MN 4761 (4-0) 

MN 4500 (4-0) 
MN 4111 (5-2) 

OS 4701 (4-0) 



Applied Manpower 
Analysis 

Productivity Analysis 
Multivariate Manpower 
Data Analysis II 
Manpower and 
Personnel Models 



Quarter 5 



MN 3172 (4-0) 
MN 4106 (4-0) 

MN 0810 
MN 0810 
MN 4904 (0-2) 



Public Policy Processes 

Manpower Policy 

Analysis 

Thesis 

Thesis 

Advanced MPT 
Research Applications 



Quarter 6 



IS 3183(4-0) 

MN 4105 (4-0) 
MN 2114 (0-2) 

MN 0810 



Management 
Information Systems 
Management Policy 
Seminar in MPTA 
Issues IV 
Thesis 

(Curriculum Option) 
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AERONAUTICAL ENGINEERING PROGRAMS 

Curricular Officer: 



James M. Daniel, CDR, USN, 
Code 31, Halligan Hall, Room 133, 
(408) 646-2491, AV 878-2491. 



AERONAUTICAL ENGINEERING 
AND 

AERONAUTICAL ENGINEERING 
WITH AVIONICS 
CURRICULA 610 & 611 

The Aeronautical Engineering Pro- 
grams are designed to meet the specific 
needs of the Navy’s Operational Tech- 
nical Managerial System (OTMS) for 
technical managers with a broad- 
based graduate education in Aeronau- 
tical Engineering. While an under- 
graduate degree in engineering is 
preferred, special preparatory pro- 
grams can accommodate officers with 
widely varying academic back- 
grounds. 

The Aeronautical Engineering Pro- 
grams are designed to give the student 
a broad technical and engineering 
education in the four principal areas of 
aeronautics: gas dynamics, flight dy- 
namics, propulsion, and flight stuc- 
tures. Additionally, officers receive 
graduate level instruction in aircraft/ 
missile design and aero-computer sci- 
ence. Students in the 611 Curriculum 
receive additional emphasis on avi- 
onics systems. The programs are divi- 
ded into preparatory, graduate and 
advanced graduate phases. The pre- 
paratory phase is tailored to each 
officer’s background and is program- 
med for minimum time consistent with 
capability. After the preparatory 
phase, a common graduate core is 
completed by both the 610 and 611 stu- 
dents. This phase includes advanced 
studies in propulsion, aerodynamic 
analysis, structural analysis and 
stability and control. During the ad- 
vanced graduate phase, all students 
receive in-depth graduate coverage 
through advanced electives in areas of 
their choice including flight dynamics, 



gas dynamics, propulsion and struc- 
tures. Students in Curriculum 611 re- 
ceive advanced studies in guidance 
and control, radar systems and elec- 
tronic warfare. 

Entry Dates: Aeronautical Engi- 
neering is an eight quarter course of 
study with entry dates in April and 
October. Those requiring the Engineer- 
ing Science Curriculum will have their 
time of arrival adjusted to accommo- 
date it. If further information is need- 
ed, contact the Academic Associate or 
the Curricular Officer for this curricu- 
lum. 

Academic Associate: 

Richard W. Bell, Professor, 

Code 67Be, Halligan Hall, Room 236, 

(408) 646-2926, AV 878-2926. 

Degree: Requirements for the degree 
Master of Science in Aeronautical En- 
gineering are met as a milestone en 
route to satisfying the skill require- 
ments of the curricular programs. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree, or its equiv- 
alent, with an above average QPR, 
preferably in engineering or the physi- 
cal sciences, is required. In addition, I 
Mathematics through differential and 
integral calculus, with above average 
grades and completion of a calculus 
based physics sequence with above 
average grades is also required. An 
APC of 323 is the requirement for direct 
entry, but the Engineering Science Pro- « 
gram (Curriculum 460) is available for j 
candidates who do not meet all the ad- 
mission requirements for directy entry. 
The required APC for entry via Curric- 
ulum 460 is 334. 
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AERONAUTICAL ENGINEERING 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Aeronautical En- 
gineering Subspecialist with a sub- 
specialty code of XX71P. The Curricu- 
lum Sponsor and primary consultant is 
the Naval Air Systems Command. 

Typical Jobs in this Subspecialty: 

Project Officer - Power Plants 
Naval Air Systems Command 
Weapons Systems Manager 
Naval Air Rework Facility, 
Pensacola, FL 



Commanding Officer 
Naval Plant Representative 
Office, Stratford, CT 
Attack Aircraft Class Desk 
COMNAVAIRLANT, Norfolk, 
VA 

Aeronautical Engineer 
Defense Nuclear Agency Head- 
quarters 

Instructor, Aeronautical Engineer 
U.S. Naval Academy 
Annapolis, MD 
Deputy Project Manager 
for the E-2 

Naval Air Systems Command 
VP Program Director 
Naval Air Development Center 



Quarter 1 

MA 2047 (4-0) 

AE 2042 (3-2) 
AE 2021 (4-1) 
ME 2440 (3-0) 
ME 2441 (0-2) 

Quarter 2 

MA 2121 (4-0) 
AE 2043 (3-2) 

AE 2035 (3-2) 
EC 2170(4-2) 

Quarter 3 

MA 3132 (4-0) 



AE 2015(3-2) 
AE 2036 (3-2) 

AE 3801 (3-2) 
Quarter 4 
AE 3451 (3-2) 

AE 3340 (3-2) 

EC 2420 (3-0) 
AE 3802 (3-2) 



TYPICAL COURSE OF STUDY 



Linear Algebra & 
Vector Analysis 
Fundamentals of 
Thermo-fluid Dynamics 
Introduction to Flight 
Structures 
Modern Methods of 
Engr. Computation . 
Engineering Computa- 
tional Laboratory 



Differential Equations 
Fundamentals of Gas 
Dynamics 

Basic Aerodynamics 
Introduction to Electrical 
Engineering 

Partial Differential 
Equations & Integral 
Transforms 
Engineering Dynamics 
Performance & Static 
Stability 

Aero - Laboratories I 



Aircraft & Missile 
Propulsion 
Linear Vibration & 
Dynamic Stability 
Linear Systems 
Aero-Laboratories II 



Quarter 5 

AE 4632 (3-2) 

AE 3501 (3-2) 
AE 3341 (3-2) 
AE 3101 (3-2) 

Quarter 6 

AE 4XXX 
AE 3201 (3-2) 

MS 3201 (3-2) 

AE 0810(0-0) 
Quarter 7 
AE 4XXX 
AE 4XXX 
MS 3202 (3-2) 

AE 0810(0-0) 

Quarter 8 



AE 


4273 


(3-2) 


AE 


4306 


(3-2) 


AE 


4451 


(3-2) 


AE 


4XXX 


AE 


0810 


(0-0) 


AE 


0810 


(0-0) 



Computer Methods 
in Aeronautics 
Current Aerodynamic 
Analysis 

Control of Aerospace 
Vehicles 

Flight Vehicle Structural 
Analysis 



Advanced Elective 
System Safety 
Management & 
Engineering 
Materials Science & 
Engineering 
Thesis Research 



Advanced Elective 
Advanced Elective 
Failure Analysis & 
Prevention 
Thesis Research 



Aircraft Design 
or 

Helicopter Design 
or 

Aircraft Engine Design 
Advanced Elective 
Thesis Research 
Thesis Research 
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AERONAUTICAL ENGINEERING 
WITH AVIONICS SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Aeronautical En- 
gineer with Avionics Subspecialist 
with a subspecialty code of XX72P. The 
Curriculum Sponsor is the Naval Air 
Systems Command. 



Typical Jobs in this Subspecialty: 

Weapons Officer 
CVN 69 Eisenhower 
VS Program Director 
Naval Air Development Center 
A/C Maintenance/Avionics Officer 
Naval Air Engineering Center 
Aircraft Systems Project Pilot 
Naval Weapons Center 



TYPICAL COURSE OF STUDY 



Quarter 1 



MA 


2047 


(4-0) 


AE 


2042 


(3-2) 


AE 


2021 


(4-1) 


ME 


2440 


(3-0) 


ME 


2441 


(0-2) 



Quarter 2 

MA 2121 (4-0) 
AE 2043 (3-2) 

AE 2035(3-2) 
EC 2170(4-2) 



Quarter 3 

MA 3132 (4-0) 

AE 2015(3-2) 
AE 2036(3-2) 

AE 2801 (3-2) 

Quarter 4 

AE 3451 (3-2) 

AE 3340(3-2) 

EC 2420 (3-0) 
MS 3201 (3-2) 



Linear Algebra & Vector 
Analysis 
Fundamentals of 
Thermo-fluid Dynamics 
Introduction to Flight 
Structures 

Modern Methods of En- 
gineering Computation 
Engineering Computa- 
tional Laboratory 



Differential Equations 
Fundamentals of Gas 
Dynamics 

Basic Aerodynamics 
Introduction to Electrical 
Engineering 



Partial Differential 
Equations & Integral 
Transforms 
Engineering Dynamics 
Performance & Static 
Stability 

Aero-Laboratories I 



Aircraft & Missile 
Propulsion 
Linear Vibration & 
Dynamic Stability 
Linear Systems 
Materials Science & 
Engineering 



Quarter 5 



AE 4632 (3-2) 
AE 3501 (3-2) 
AE 3341 (3-2) 
AE 3101 (3-2) 



Computer Methods in 
Aeronautics 
Current Aerodynamic 
Analysis 

Control of Aerospace 
Vehicles 

Flight Vehicle Structural 
Analysis 



Quarter 6 



EC 3670(4-2) 

AE 4XXX 
AE 4342 (3-2) 

AE 0810(0-0) 



Principles of Radar 
Systems 

Advanced Elective 
Advanced Control for 
Aerospace Systems 
Thesis Research 



Quarter 7 



EC 4670(4-1) 
AE 4XXX 
AE 4XXX 
AE 0810(0-0) 



Electronic Warfare 
Advanced Elective 
Advanced Elective 
Thesis Research 



Quarter 8 



AE 4276 (3-2) 
AE 3201 (3-2) 

AE 0810(0-0) 
AE 0810(0-0) 



Avionics Systems Design 
System Safety Manage- 
ment & Engineering 
Thesis Research 
Thesis Research 
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NPS/TPS 

COOPERATIVE PROGRAM 

A Program, which combines por- 
tions of the 610 curriculum at the NPS 
Monterey with the completed U.S. Na- 
val Test Pilot School syllabus is cur- 
rently available to selected officers 
jwith strong undergraduate engineer- 
ing backgrounds. After the completion 



of four quarters of study at NPS, select- 
ees proceed to Patuxent River for the 
full Test Pilot School Curriculum. This 
NPS/TPS Cooperative Program re- 
sults in a test pilot designation, XX73- 
G, the Aeronautical Engineering sub- 
specialty code XX71P and award of the 
Master’s degree in Aeronautical En- 
gineering at the completion of test pilot 
school. 



TYPICAL COURSE OF STUDY 



Quarter 1 



Quarter 3 



MA 2047 (4-0) 

MA 2121 (4-0) 
MS 3201 (3-2) 

1 ME 2440 (3-0) 

ME 2441 (0-2) 



Linear Algebra & Vector 
Analysis 

Differential Equations 
Materials Science & 
Engineering 
Modern Methods of En- 
gineering Computation 
Engineering Computa- 
tional Laboratory 



AE 4632 (3-2) 
AE 3101 (3-2) 
AE 3501 (3-2) 
AE 2801 (3-2) 



Computer Methods in 
Aeronautics 

Flight Vehicle Structural 
Analysis 

Current Aerodynamic 
Analysis 

Aero- Laboratories 



Quarter 4 



Quarter 2 



MA 3132 (4-0) 

AE 2043 (3-2) 

AE 2035 (3-2) 
MS 3202 (3-2) 



Partial Differential 
Equations & Integral 
Transforms 
Fundamentals of Gas 
Dynamics 

Basic Aerodynamics 
Failure Analysis & 
Prevention 



AE 4XXX 
AE 3451 (3-2) 

AE 3251 (4-1) 

AE 4273 (3-2) 

AE 4306 (3-2) 

AE 4451 (3-2) 



Advanced Elective 
Aircraft & Missile 
Propulsion 
Aircraft Combat 
Survivability 
Aircraft Design 
or 

Helicopter Design 
or 

Aircraft Engine Design 
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AIR-OCEAN SCIENCES PROGRAMS 

Curricular Officer 

Charles K. Roberts, CAPT, USN 
Code 35, Root Hall, Room 216, 

(408) 646-2044, AV 878-2044. 



METEOROLOGY 
CURRICULUM 372 

This curriculum will provide quali- 
fied non-USN personnel with a sound 
understanding of the science of meteo- 
rology and will develop the technical 
expertise to provide, and utilize meteo- 
rological and oceanographic data in 
support of all aspects of military op- 
erations. 

REQUIREMENTS FOR ENTRY 

The program is only open to officers 
of the U.S. Navy as a PhD program. 

A baccalaureate degree with comple- 
tion of mathematics through differen- 
tial and integral calculus and a mini- 
mum of one year of college physics is 



required. An APC of 323 is required for 
direct entry. The Engineering Science 
Program (Curriculum 460) is available 
for candidates who do not meet all ad- 
mission requirements for direct entry. 

Entry Dates: Meteorology is a seven 
quarter course of study with preferred 
entry dates in April and October. If 
further information is needed, contact 1 
the Academic Associate or the Curricu- 
lar Officer for this curriculum. 

Academic Associate: 

Robert L. Haney, Professor, 

Code 63Hy, Root Hall, Room 244, 
(408) 646-2308, AV 878-2308. 

Degree: Master of Science in Meteo- 
rology. 



TYPICAL COURSE OF STUDY 



Quarter 1 

MA 2047 (4-0) Linear Algebra and 
Vector Analysis 

MA 2121 (4-0) Differential Equations 

MR/OC 2020 (1-2) Computer Computa- 
tions in Air-Ocean 
Sciences 

MR 3420 (3-0) Atmospheric Thermo- 
dynamics 

MR/OC 3140 (3-2) Probability and 

Statistics for Air-Ocean 
Sciences 

Quarter 2 

MR/OC 3321 (4-0) Air-Ocean Fluid 
Dynamics 

MR/OC 3522 (4-2) Remote Sensing of the 
Atmos & Ocean Lab 

MA 3132 (4-0) Partial Diff Eq & 

Integral Transforms 

MR/OC 3150 (3-2) Analysis of Air-Ocean 
Time Series 



Quarter 3 

MR 4322 (4-0) Dynamic Meteorology 
MR 3540 (3-0) Radiative Processes 
in the Atmosphere 
MR 4415 (3-0) Atmospheric 
Turbulence 
Track Option 



Quarter 4 

MR 3230 (4-0) Tropospheric & Strato- 
spheric Meteorology 
MR 3235 (0-7) Tropospheric & Strato- 
spheric Meteorology 
Lab 

Track Option 
Track Option 
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Quarter 5 



MR 3252 (3-4) 

MR 4241 (3-0) 
MR/OC 4323 (4-2) 
MR 4416 (3-3) 



Tropical Meteorology/ 
Lab 

Mesoscale Meteorology 
Num Air & Oc Modeling 
Atmospheric Factors in 
EM & Optical 
Propagation 



Quarter 6 



MR 3262 (3-5) 

MR 0810 
MR 0810 

I 

Quarter 7 



Operational Atmo- 
spheric Prediction/Lab 
Thesis Research 
Thesis Research 
Track Option 



MR 0999 (2-0) Seminar in Meteorology 
MR 0810 Thesis Research 
Track Option 
Track Option 



AIR-OCEAN SCIENCES 
CURRICULUM 373 

Completion of this curriculum will 
provide a thorough understanding of 
the air-sea environment and will de- 
velop the technical expertise to provide 
and utilize meteorological, oceano- 
graphic, and mapping, charting and 
geodetic data in support of all aspects 
of military operations. 

This education will further enhance 
performance in all duties throughout a 
career, including operational billets, 
technical management assignments 
and policy making positions. Students 
will develop graduate level technical 
ability based upon general engineering 
and scientific principles, acquire di- 
verse professional knowledge and de- 
velop analytical ability for practical 
problem solving. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree in the phys- 
ical sciences, mathematics or engineer- 
ing is required. Completion of math- 
ematics through differential and inte- 



gral calculus and one year of calculus- 
based college physics are required. An 
APC of 323 is required for direct entry. 

AIR-OCEAN SCIENCE 
SUBSPECIALTY 

Completion of this curriculum qual- 
ifies an officer as an Air-Ocean Sub- 
specialist with a subspecialty code of 
XX47. The Curriculum Sponsor is 
OP-096, Oceanographer of the Navy. 

Typical Jobs in this Subspecialty: 

Commanding Officer 
Oceanographic Unit 
Oceanographer 
CV/BB 

Submarine Group Staff 
Fleet Staff 

CARGRU/CRUDESGRU Staff 
O in C Naval Oceanography 
Command Detachment 
NAVOCEANCOM Center 
Defense Mapping Agency 
Office of Naval Research 

Entry Dates: Air-Ocean Sciences is 
eight or nine quarter course of 
study with preferred entry dates in 
April and October. If further informa- 
tion is needed, contact the Academic 
Associate or Curricular Officer for this 
curriculum. 



Academic Associates: 

Robert L. Haney, Professor, 

Code 63Hy, Root Hall, Room 224, 
(408) 646-2308, AV 878-2308. 

Joseph von Schwind, Assoc. Prof., 
Code 68Vs, Hydrographic Sciences, 
Building 224, Room 106, 

(408) 646-3271, AV 878-3271. 

Degree: Requirements for the degree 
Master of Science in Meteorology and 
Physical Oceanography are met en 
route to satisfying the skill require- 
ments of the curricular program. 
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TYPICAL COURSE OF STUDY 



Quarter 1* 



MA 2047 (4-0) 

MA 2121 (4-0) 
MR/OC 2020 (1-2) 

MR 3420 (3-0) 

OC 3230 (3-0) 



Linear Algebra & 
Vector Analysis 
Differential Equations 
FORTRAN 
Programming 
Atmospheric Thermo- 
dynamics 

Descriptive Physical 
Oceanography 



Quarter 2 

MA 3132 (4-0) Partial Differential 
Equations 

MA 3321 (4-0) Air-Ocean Fluid 
Dynamics 

MR/OC 3522 (4-2) Remote Sensing of the 
Atmosphere & Ocean 
CH 3901 (4-2) Mapping, Charting 
& Geodesy 



Quarter 3 



MR/OC 3140(3-2) 

MR 4322 (4-0) 
MR 3222 (4-3) 

OC 3420 (4-2) 



Probability & Statistics 

for Air-Ocean Sciences 

Dynamic Meteorology 

Meteorological 

Analysis 

Dynamical 

Oceanography 



Quarter 4 



MR/OC 3150(3-2) 

OC 4211 (4-0) 
MR 3230 (4-0) 

MR 3235 (0-7) 



Analysis of Air-Ocean 
Time Series 

Linear Wave Dynamics 
Tropospheric & Strato- 
spheric Analysis 
Tropospheric & Strato- 
spheric Analysis Lab 



Quarter 5 



MR/OC 4413(4-0) 
MR/OC 4323 (4-3) 

OC 3260(3-0) 



Air-Sea Interaction 
Numerical Air & Ocean 
Modeling 

Sound in the Ocean 



Quarter 6 



MR/OC 3212(4-0) 
MR 3262 (3-5) 
OC 4331 (3-0) 

OC 4267 (4-3) 



Polar Meteorology/ 
Oceanography 
Operational Atmo- 
spheric Prediction 
Mesoscale Ocean 
Variability 

Ocean Influences and 
Prediction: Underwater 
Acoustics 



Quarter 7 

GH 3902 (4-2) Hydrographic and 
Geodetic Surveying 



MR/OC 3570 (2-4) 



MR 4416 (4-0) 



MR/OC 0810 



Operational Ocean- 
ography & Meteorology 
Atmoshperic Factors in 
EM & Optical 
Propagation 
Thesis Research 



Quarter 8 

OC 3610(2-2) 

OC 4430(3-1) 



MR/OC 0810 



Wave and Surf Fore- 
casting 

Operational Ocean- 
ography of US/USSR 
Acoustical Surveillance 
Systems 
Thesis Research 



Quarter 9 



MR 3540 (3-0) Radiative Processes in 
the Atmosphere 
Track Option 
Track Option 

MR 0810 Thesis Research 



MR 3252 (3-4) Tropical Meteorology , *Subject to validation 



OPERATIONAL OCEANOGRAPHY 
CURRICULUM 374 

This curriculum will provide stu- 
dents with an understanding of the air- 
sea environment and operations anal- 
ysis principles to forecast atmospheric, 



oceanic and acoustic conditions in sup- 
port of all aspects of Naval Operations 
including the ASW, EW and C3 prob- 
lems. Primary emphasis is placed on 
the understanding of the impact of the 
environment (atmospheric, ocean and 
their interface) on weapons systems, 
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sensors and platforms. The program 
recognizes the importance of inter- 
actions between the atmosphere and 
oceans, and deals with the relation- 
ships at the air-sea interface. 
REQUIREMENTS FOR ENTRY 

A baccaulaureate degree in the phys- 
ical sciences, mathematics or engineer- 
ing is desirable. Completion of math- 
ematics through differential and inte- 
gral calculus and one year of calculus- 
based college physics are required. An 
APC of 323 is required for direct entry. 
The Engineering Science Program 
(Curriculum 460) is available for candi- 
dates who do not meet all admission 
requirements for direct entry. 

OPERATIONAL OCEANOGRAPHY 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Operational 
Oceanography Subspecialist with a 
subspecialty code of XX49. The Cur- 
riculum Sponsor is OP-096, Ocean- 
ographer of the Navy. 

Typical Jobs in this Subspecialty: 

CV A.S.W. Module 
CRUDESGRU/CARGRU Staff 



A.S.W. Operations Center 
Navy Laboratories 
Office of Naval Research 
SACLANT A.S.W. Research Center 
La Spezia, Italy 

Naval Oceanographic Research and 
Development Agency (NORDA) 
Defense Mapping Agency 

Entry Dates: Operational Oceanog- 
raphy is an eight quarter course of 
study with entry dates in April and 
October. If further information is 
needed, contact the Academic Associ- 
ate or Curricular Officer for this cur- 
riculum. 

Academic Associates: 

Robert L. Haney, Professor, 

Code 63Hy, Root Hall, Room 244, 
(408) 646-2308, AV 878-2308. 

Joseph von Schwind, Assoc. Prof., 
Code 68Vs, Hydrographic Sciences 
Building 224, Room 106, 

(408) 646-3271, AV 878-3271. 
Degree: Requirements for the degree 
Master of Science in Meteorology and 
Physical Oceanography are met as a 
milestone en route to satisfying the 
skill requirements of the curricular 
program. 



TYPICAL COURSE OF STUDY 



Quarter 1 



MA 2047 (4-0) 

MA 2121 (4-0) 
MR/OC 2020 (1-2) 

MR 3420 (3-0) 
OC 3230 (3-0) 

Quarter 2 

MA 3132 (4-0) 

MR/OC 3321 (4-0) 
MR/OC 3522 (4-2) 



Linear Algebra & 
Vector Analysis 
Differential Equations 
Computer Computa- 
tions in Air-Ocean 
Sciences 
Atmospheric 
Thermodynamics 
Descriptive Physical 
Oceanography 



Partial Differential 
Equations & Integral 
Transforms 
Air-Ocean Fluid 
Dynamics 

Remote Sensing of the 
Atmosphere & Ocean 
Track Option 



Quarter 3 

MR 3222 (4-3) Meteorological Anal- 
ysis/Laboratory 

MR 4322 (4-0) Dynamic Meteorology 

OC 3240 (4-2) Dynamical Ocean- 
ography 

MR/OC 3140 (3-2) Probability & Statistics 
for Air-Ocean Sciences 



Quarter 4 

MR 3234 (4-3) Tropospheric & Strato- 
spheric Meteorology/ 
Lab 

OC 4211 (4-0) Linear Wave Dynamics 
MR/OC 3150 (3-2) Analysis of Air-Ocean 
Time Series 

OS 3601 (4-0) Search, Detection & 
Localization Models 
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Quarter 5 Quarter 7 



MR 


3254 


(3-2) 


Tropical Meteorology/ 


MR 3262 (3-5) 


Operational Atmo- 






Lab 






spheric Prediction 


MR/OC 


4413 


(4-0) 


Air-Sea Interaction 


OC/MR 3570 (2-4) 


Operational Ocean- 


MR 


4416 


(4-0) 


Atmospheric Factors in 






ography & Meteorology 








EM & Optical 


PH 


3006 (4-0) 


Weapons Systems & 








Propagation 






Weapons Effects 


OC 


3260 


(3-0) 


Sound in the Ocean 


MR/OC 


0810 


Thesis Research 


Quarter 6 






Quarter 8 




MR/OC 


3212 


(4-0) 


Polar Meteorology/ 


OS 


3602 (4-1) 


Intro to Combat Models 








Oceanography 






and Weapons 


OC 


4331 


(3-0) 


Mesoscale Ocean 






Effectiveness 








Variability 


OS 


3606 (3-1) 


Simulation and 


OC 


4267 


(4-3) 


Ocean Influences and 






Wargaming 








Prediction: Underwater 


OC 


3610 (2-2) 


Wave & Surf 








Acoustics 






Forecasting 


MR/OC 


0810 




Thesis Research 


MR/OC 


0810 


Thesis Research 



OCEANOGRAPHY 
CURRICULUM 440 

The Oceanography Curriculum pro- 
vides students with a sound under- 
standing of the science of oceanog- 
raphy and develops the tehnical exper- 
tise to provide and utilize oceanograph- 
ic and acoustical data in support of all 
aspects of military operations. Particu- 
lar emphasis is placed on the under- 
standing of oceanic efforts on the solu- 
tion of the undersea warfare problem. 

This education further enhances per- 
formance in operational billets, tech- 
nical management assignments and 
policy-making positions. Students will 
develop sound graduate level technical 
ability based on general engineering 
and scientific principles. 

Entry Dates: Oceanography is an 
eight quarter course of study with en- 
try dates in April and October. If fur- 
ther information is needed, contact the 
Academic Associate or Curricular Of- 
ficer for this curriculum. 



REQUIREMENTS FOR ENTRY 

The program is only open to officers 
of the U.S. Navy as a PhD program. 

A baccalaureate degree in the physi- 
cal sciences, mathematics or engineer- 
ing is required. Completion of mathe- 
matics through differential and inte- 
gral calculus and one year of calculus 
based college physics are required. An 
APC of 323 is required for direct entry. * 
The Engineering Science Program 
(Curriculum 460) is available for candi- 
dates who do not meet all admission 
requirements for direct entry. 

Academic Associate: 

Joseph J. Von Schwind, Assoc. Prof., 

Code 68Vs, Hydrographic Sciences 
Building 224, Room 106, 

(408) 646-3271, AV 878-3271. 

Degree: Master of Science in Ocean- 
ography. 



56 



AIR-OCEAN SCIENCES 



TYPICAL COURSE OF STUDY 



Quarter 1 

MA 2047 (4-0) Linear Algebra & 
Vector Analysis 

MA 2121 (4-0) Differential Equations 
OC 2020 (1-2) Computer Computa- 
tions in Air-Ocean 
Sciences 

OC 3230 (3-0) Descriptive Physical 
Oceanography 



Quarter 2 



MA 3132 (4-0) 

MR/OC 3321 (4-0) 
MR/OC 3522 (4-2) 
MA 3232 (3-2) 



Partial Differential 
Equations & Integral 
Transforms 
Air-Ocean Fluid 
Dynamics 

Remote Sensing of the 
Atmosphere & Ocean 
Numerical Analysis 



Quarter 3 

PH 3406 (4-2) Physics of Sound 
in the Ocean 

OC 3240 (4-2) Dynamical Ocean- 
orgraphy 

MR/OC 3140 (3-2) Probability & Statistics 
for Air-Ocean Sciences 
Elective 



Quarter 4 



OC 4211 (4-0) Linear Wave Dynamics 
OC 3150 (3-2) Analysis of Air-Ocean 
Time Series 

OC 4267 (4-3) Ocean Influences & 
Prediction: Under- 
water Acoustics 
Elective 



Quarter 5 

OC 4413 (4-0) Air-Sea Interaction 
OC 4213 (3-1) Nearshore & Wave 
Processes 

MR/OC 3570 (2-4) Operational Ocean- 
ography & Meteorology 



Quarter 6 



MR/OC 3212(4-0) 
OC 4331 (3-0) 
OC 4414(3-0) 
OC 0810 



Polar Meteorology/ 
Oceanography 
Mesoscale Ocean 
Variability 
Advanced Air-Sea 
Interaction 
Thesis Research 



Quarter 7 

OC 4323 (4-2) Numerical Air & Ocean 
Modeling 

OC 4220 (3-0) Coastal Oceanography 
OC 4212(4-0) Tides 
OC 0810 Thesis Research 



Quarter 8 

OC 0810/OC 0999 Thesis Research 
Presentation 

OC 3610 (2-2) Wave and Surf 
Forecasting 
Elective 
Elective 



HYDROGRAPHIC SCIENCES 
CURRICULUM 441 

This curriculum of study provides 
students with a sound understanding 
of oceanography and hydrography. 
Hydrography (a subdiscipline of Map- 
ping, Charting and Geodesy (MC&G)) 
is the science of the measurement, de- 
scription and charting of the sea floor 
with special reference to navigation 
and marine operations. This interdisci- 
plinary program integrates the scien- 



tific principles of oceanography with 
the practical engineering procedures 
of hydrography. Students achieve the 
technical expertise to provide and uti- 
lize hydrographic data in support of all 
aspects of hydrographic operations. 

Entry Date: Hydrographic Sciences 
is an eight quarter course of study with 
preferred entry in October. If further 
information is needed, contact the Aca- 
demic Associate for this curriculum. 
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REQUIREMENTS FOR ENTRY 

This program is open to officers of 
the National Oceanic and Atmospher- 
ic Administration, Coast Guard, Corps 
of Engineers, allied officers and civil- 
ian employees of the U.S. Federal 
Government. There is no Navy Sub- 
specialty in Hydrographic Sciences. 

A baccalaureate degree with above 
average grades in mathematics and 
the physical sciences. Differential and 
integral calculus and one year of calcu- 
lus based college physics are required. 



An APC of 324 is required for direct 
entry into the program. The Engineer- 
ing Science Program (Curriculum 460) 
is available for candidates who do not 
meet all admission requirements for 
direct entry. 

Academic Associate: 

Joseph J. Von Schwind, Assoc. Prof., 
Code 68Vs, Hydrographic Sciences 
Building 224, Room 106, 

(408) 646-3271, AV 3271. 

Degree: Master of Science in Hydro- 
graphic Sciences. 



Quarter 1 



TYPICAL COURSE OF STUDY 

Quarter 5 



MA 2121 (4-0) Differential Equations 

MA 2047 (4-0) Linear Algebra & 
Vector Analysis 

OC 3230 (3-0) Descriptive Physical 
Oceanography 

CS 2450 (3-1) Computer Program- 
ming with FORTRAN 

Quarter 2 

MA 3132 (4-0) Partial Differential 

Equations & Integral 
Transforms 

MR 2220 (4-1) Marine Meteorology 

OC 3130(4-2) Mechanics of Fluids 

GH 3901 (4-2) Mapping, Charting & 
Geodesy 

Quarter 3 

OC 3120 (4-3) Biochemical Processes 
in the Ocean 



GH 3910 (2-1) 
GH 3911 (1-5) 
GH 4906 (4-0) 

Quarter 6 

OC 0810 
OC 3325(3-0) 
GH 3912 (2-2) 

Track Option 

Quarter 7 



Hydrographic Survey 
Field Experience 
Geodetic Survey 
Field Experience 
Geometric & Astro- 
nomic Geodesy 



Thesis Research 
Marine Geophysics 
Advanced 
Hydrography 



MR/OC 3140 (3-2) Probability & Statistics 


OC 0810 


Thesis Research 


for Air-Ocean Sciences 


OC 4212(4-0) 


Tides 


OC 4213 (3-1) Nearshore & Wave 


GH 4907 (4-0) 


Gravimetric & 


Processes 




Satellite Geodesy 


GH 3902 (4-2) Hydrographic and 
Geodetic Surveying 


Track Option 




Quarter 4 


Quarter 8 




GH 3906 (2-2) Hydrographic Survey 


OC 0810/0999 


Thesis Research/ 


Planning 




Presentation 


GH 3914 (2-2) Adjustment 


NS 3962 (4-0) 


Ocean, Maritime & 


Computations 




Tort Law for the Hydro- 


GH 4908 (3-2) Photogrammetry and 




Graphic Community 


Remote Sensing 


Track Option 




MA 3232 (3-2) Numerical Analysis 


Track Option 
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ANTISUBMARINE AND ELECTRONIC 
WARFARE PROGRAMS 

Curricular Officer 

David P. Kimball, CDR, USN, 

Code 3A, Spanagel Hall, Room 304, 

(408) 646-2135/6, AV 878-2135/6. 



ANTISUBMARINE WARFARE 
CURRICULUM 525 

The ASW Curriculum educates of- 
ficers in the engineering fundamen- 
tals, physical principals and analyti- 
cal concepts that govern operational 
employment of ASW sensors and 
weapon systems, and includes exten- 
sive breadth in the appropriate scien- 
tific and technical disciplines. This 
interdisciplinary program integrates 
mathematics, physics, acoustics, elec- 
trical engineering, oceanography, 
operations analysis, human factors, 
computer science and meteorology. 
The academic content divides natural- 
ly into four major areas: Electrical 
Engineering with emphasis on signal 
processing, Underwater Acoustics 
with emphasis on signal propagation 
and detection, Operations Analysis 
with emphasis on tactical application 
and decision analysis, and Air-Ocean 
Sciences with emphasis on the envi- 
ronmental factors affecting sound in 
the sea. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree, or equiva- 
lent, from a program with a calculus se- 
quence and a calculus-based physics 
sequence that results in an APC of 323 
is required for direct input. Courses in 
the physical sciences and engineering 
are desirable. An additional qualifi- 
cation for entry is that a selectee must 
have demonstrated strong profession- 
al performance in at least one ASW 
mission unit. Officers not meeting the 
academic requirements for direct input 
enter the program via one or two quar- 
ters of Engineering Science (Curricu- 
lum 460). 



ANTISUBMARINE WARFARE 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Antisubmarine 
Warfare Subspecialist with a sub- 
specialty code of XX44P. The Curricu- 
lum Sponsor is OP-951, Antisubmarine 
Warfare Division. 

Typical Jobs in this Subspecialty: 

Naval Ocean Systems Center 
Naval Underwater Systems Center 
Naval Surface Warfare Develop- 
ment Group 

Destroyer Squadron Staffs 
Operational Test and Evaluation 
Force 

Submarine Development Squadron 
Twelve 

Patrol Wing Staffs 
Naval Air Systems Command 
Air Test and Evaluation Squadron 
One 

OPNAV 

Entry Dates: The ASW curriculum is 
an eight quarter course of study with 
entry dates in April and October. If 
further information is needed, contact 
the Academic Associate or Curricular 
Officer for this curriculum. 

Academic Associate: 

James V. Sanders, Assoc. Professor, 
Code 33A, Spanagel Hall, Room 328, 
(408) 646-2116, AV 878-2116. 

Degree: Requirements for the degree 
Master of Science in System Technol- 
ogy (Antisubmarine Warfare) are met 
as a milestone en route to satisfying 
the skill requirements of the curricular 
program. 
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TYPICAL COURSE OF STUDY 



Quarter 1 

MA 2138 (5-0) 



MA 2047 (4-1) 

PH 2401 (3-0) 

OC 3230(4-0) 
OS 2210(4-1) 



Quarter 2 

EO 2720 (4-2) 
OS 2103(4-1) 

PH 2119(4-2) 
MA 3139 (4-0) 



Quarter 3 

EO 3720 (4-1) 

OS 3303 (4-1) 
OS 3604 (4-0) 
PH 3402 (4-1) 
Quarter 4 
EO 4720 (4-1) 

OC 4267 (4-3) 



OS 3601 (4-0) 
PH 4403 (4-1) 



Multi-Var Calculus, 
Ordinary Diff Equations 
& Laplace Transforms 
Linear Algebra & Vector 
Analysis 

Introduction to the 
Sonar Equations 
Oceanic Thermodynamic 
Introduction to Computer 
Programming 



Electronic Systems 
Applied Probability for 
Systems Technology 
Oscillation and Waves 
Fourier Analysis and 
Partial Differential 
Equations 

Introduction to Signals 
and Noise 

Computer Simulation 
Decision & Data Analysis 
Underwater Acoustics 

Signal Processing 
Systems 

Ocean Influences and 
Predictions: Underwater 
Acoustics 
Search Detection 
and Localization 
Advanced Topics in 
Underwater Acoustics 



Quarter 5 

(First six weeks) 

MR 2413 (3-1) Meteorology for Anti- 
submarine Warfare 
OS 3402 (3-1) Human Vigilance 
Performance 
(Last six weeks) 

EXPERIENCE TOUR OFF CAMPUS 



Quarter 6 



EC 4450 (4-1) Sonar Systems 
Engineering 

PH 3479 (3-0) Physics of Underwater 
Weapons 

OC 3522 (4-2) Remote Sensing of 

Atmosphere and Ocean 
Elective 



Quarter 7 



OS 3602 (4-1) 

OS 4601 (4-0) 
PH 3306 (4-0) 

ST 0810 



Introduction to Combat 

Models and Weapons 

Effectiveness 

Test and Evaluation 

Electromagnetic Wave 

Propagation 

Thesis 



Quarter 8 

PH 3002 (4-0) Non-Acoustic Sensor 
Systems 

NS 3152 (4-0) Naval Warfare and the 
Threat Environment 
ST 0810 Thesis 



ELECTRONIC WARFARE 
CURRICULUM 595 

This curriculum provides the ser- 
vices with officers thoroughly knowl- 
edgable in the technical and operation- 
al aspects of the role of electronic war- 
fare as a vital, integral part of modern 
warfare. It is designed to provide an 
understanding of the principles under- 
lying the broad field of electronic war- 
fare, and because of the electronic 



nature of modern sensor, weapon and 
command, control and communica- 
tions systems, it seeks to develop in the 
officer a grasp of electronic, electrical 
and electromagnetic fundamentals, 
theory and techniques. 

REQUIREMENTS FOR ENTRY 

To undertake studies in this cur- 
riculum requires a baccalaureate de- 
gree with above average grades and 
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completion of mathematics courses 
through differential and integral cal- 
culus. Students lacking the back- 
ground may matriculate via the Engi- 
neering Science Program (Curriculum 
460). An APC of 325 is required for di- 
rect entry. 

ELECTRONIC WARFARE 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Electronic War- 
fare Subspecialist with a code of XX46. 
The Curriculum Sponsor is OP-956, 
Electronic Warfare Division. 

Typical Jobs in this Subspecialty: 
Staff Electronic Warfare 
COM3RDFLT OPS CP 
CDR 

OPNAV OP-954H1 
Staff Electronic Warfare 
CINCPACFLT 
LCDR 

FLTCORGRU 2 



Air Antisubmarine 
COMCARGRU 8 
Staff Electronic Warfare 
COM7THFLT 

Electronic Warfare Assistant 
VAQ 33 

Executive Officer 
NSGA, Naples/ECCM 



Entry Date: The Electronic Warfare 
Curriculum is an eight quarter course 
of study with a single entry date in 
October. If further information is 
needed, contact the Academic Associ- 
ate for this curriculum. 



Academic Associate: 

Alfred Cooper, Professor, 

Code 6lCr, Spanagel Hall, Rm. 212, 
(408) 646-2452, AV 878-2452. 



Quarter 1 

CS 2450(3-1) 
MA 2138 (5-0) 



MA 2047 (4-1) 
PH 2203 (4-0) 

Quarter 2 

EO 2720 (4-2) 

OS 2103(4-1) 
MA 3139 (4-0) 



PH 2304 (2-0) 

MR 2416 (2-0) 

Quarter 3 

EO 3720 (4-1) 
OS 3604 (4-0) 
EO 2760 (4-1) 
EC 2810(3-2) 
EO 2730 (2-1) 



TYPICAL COURSE OF STUDY 



Computer Programming 
Multi-Var Calculus, 
Ordinary Diff Equations 
and Laplace Transforms 
Linear Algebra and 
Vector Analysis 
Topics in Basic Physics: 
Waves and Optics 



Quarter 4 

EO 4720 (4-1) 

PH 2207 (4-0) 
EO 3760 (4-2) 
EO 4790(3-0) 



Signal Processing 
Systems 

Fundamentals of Electro- 
Optics 

EM Radiation Scattering 
and Propagation 
Communications and 
Comm CM 



Introduction to 
Electronic Systems 
Applied Probability for 
Systems Technology 
Fourier Analysis and 
Partial Differential 
Equations 

Topics in Basic Physics: 
Electromagnetism 
Meteorology for EW 



Intro to Signals & Noise 
Decision & Data Analysis 
Electromagnetic Theory 
Digital Machines 
Control Systems 



Quarter 5 

EO 4760 (4-1) Microwave Devices 
and Radar 

PH 3208 (4-1) Electro-Optic Principles 
and Devices 

(Last six weeks) 

EXPERIENCE TOUR OFF CAMPUS 



Quarter 6 

OS 3603 (3-1) 

EO 4730 (3-1) 
EO 4780(3-2) 

EW 0810 



Simulation and 

Wargaming 

EO Systems and CM 

Electronic Warfare 

Systems 

Thesis 
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Quarter 7 



Quarter 8 



EO 3780(3-2) 
OS 3603 (3-1) 
EW 0810 



Electronic Warfare 
Computer Applications 
Simulation and 
Wargaming 
Thesis 



ELECTRONIC WARFARE 
(INTERNATIONAL) 
CURRICULUM 596 

The curriculum is modeled after Cur- 
riculum 595 and for the first four quar- 
ters exactly parallels the basic curricu- 
lum. In the second year, international 
students are channeled in courses sim- 
ilar in content to courses taught to U.S. 
students but without the classification 
level. 



EO 


4750 


(2-0) 


EO 


4790 


(2-0) 


NS 


3152 


(4-0) 


OS 


4601 


(4-0) 


EW 


0810 





Signal Intelligence 
C3 Counter Measures 
Naval Warfare and the 
Threat Environment 
Operational Test 
and Evaluation 
Thesis 



REQUIREMENTS FOR ENTRY 






International students must meet 
the APC requirements and receive ap- 
proval by the Director of Admissions 
at the Naval Postgraduate School. 
Actual quota assignment and invita- 
tional travel orders are approved and 
issued by the Office of the Chief of 
Naval Operations through Foreign 
Military Assistance Division. 



Quarter I 

CS 2450 (3-1) 
MA 2138 (5-0) 



MA 2047 (4-1) 
PH 2203 (4-0) 

Quarter 2 

EO 2720 (4-2) 

OS 2103(4-1) 

MA 3139 (4-0) 

PH 2304 (2-0) 

MR 2416 (2-0) 
Quarter 3 
EO 3720 (4-0) 

OS 3604 (4-0) 

EO 2760(4-1) 
EC 2810(3-2) 
EO 2730(2-1) 
Quarter 4 
EO 4720 (4-1) 

PH 2207 (4-0) 



TYPICAL COURSE OF STUDY 



Fortran Program 


EO 3760 (4-2) 


EM Radiation Scattering 


Multi-Var Calculus, 




and Propagation 


Ordinary Diff Equations 


EO 4790 (3-0) 


Communications and 


and Laplace Transforms 




Comm CM 


Linear Algebra and 


Quarter 5 




Vector Analysis 


OS 3403 (3-1) 


Human Factors in EW 


Basic Physics: Waves 


OS 3303 (4-1) 


Computer Simulation 


and Optics 


PH 3208 (4-1) 


Electro-Optic Principles 
and Devices 


Introduction to 


CS 3201 (3-2) 


Intro to Comp Organi- 


Electronic Systems 




zation for Non-majors 


Applied Probability for 


Quarter 6 


j 


Systems Technology 


EC 3610(3-2) 


Microwave Engineering 


Fourier Analysis and 


OS 3003 (4-0) 


Operations Research for 


Partial Diff Equations 




Electronic Warfare 


Basic Physics: 


PH 4209 (3-2) 


EO/IR Systems and 


Electromagnetism 




Countermeasures 


Meteorology for EW 


EW 0810 

Quarter 7 


Thesis 


Introduction to Signals 


EC 4620 (3-2) 


Radar Systems 


and Noise 


EO 3780(3-2) 


Electronic Warfare 


Decision and Data 




Computer Applications 


Analysis 


EW 0810 


Thesis 


Electromagnetic Theory 


EW 0810 


Thesis 


Digital Machines 


Quarter 8 




Control Systems 


EC 4690 (3-2) 


Principles of Electronic 
Warfare 


Signal Processing 


EO 4750(2-0) 


Signals Intelligence 


Systems 


OS 4601 (4-0) 


Test and Evaluation 


Fundamentals of Electro- 


OS XXXX (2-0) 


Optics 


EW 0810 


Thesis 
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COMPUTER TECHNOLOGY PROGRAMS 

Curricular Officer 

James L. Branson, CDR, USN, 

Code 37, Spanagel Hall, Room 401, 

(408) 646-2174/5, AV 878-2174/5. 



COMPUTER SYSTEMS 
MANAGEMENT 
CURRICULUM 367 

This is an interdisciplinary graduate 
level master’s program integrating 
mathematics, accounting, economics, 
statistics, computer science informa- 
tion systems, behavioral science, and 
management disciplines. 

This program prepares the officer for 
the planning, procurement, and man- 
agement decision-making skills neces- 
sary to evaluate changing technology, 
to translate operational requirements 
and economic trade offs into system 
specifications, and to implement and 
properly utilize complex tactical and 
non-tactical military computer centers, 
networks, and systems. This curricu- 
lum is designed to meet the Navy’s 
need for a technically qualified officer 
with managerial skills essential to the 
successful implementation and effec- 
tive utilization of computer systems in 
military settings. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree, or the equiv- 
alent, with above average grades in 
mathematics (including differential 
and integral calculus) resulting in an 
APC of at least 335 is required for direct 
entry. Students lacking these quan- 
titative prerequisites may be accept- 
able for the program providing their 
undergraduate records and/or other 
indicators of success, such as GRE 
(Graduate Record Examination), 
GMAT (Graduate Management Ad- 
mission Test) formerly ATGSB (Ad- 
mission Test for Graduate Schools of 
Business), indicate a capability for 
graduate level work. While previous 
computer or automatic data processing 
(ADP) experience is certainly helpful, 
it is not essential. 



COMPUTER SYSTEMS 
MANAGEMENT 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Computer Systems 
Management Subpecialist with a sub- 
specialty code of XX95. The Curricu- 
lum Sponsor is OP-945, Director, In- 
formation Systems Division. 



Typical Jobs in this Subspecialty: 

Weapons Control Project Subsurface 
Service Engineer 
Naval Underwater Systems 
Center, Newport, RI 
Operation Test Evaluation 
NAVELEX PDE-106 NAVSPACE 
PROGRAM, Washington, DC 
Air Systems 
NAVOCEANSYSCEN 
San Diego, CA 
Computer Systems 
NSA/CSS, Ft. Meade, MD 
Data Base Management 
Naval War College, Newport, RI 
Computer Systems Analyst/Devel- 
opment 

COMNAVMEDCOM 
Washington, DC 
Computer Systems Analyst 
COMNAVDAC, Washington, DC 



Entry Dates: Computer Systems 
Management is a six quarter course of 
study with entry dates in April and 
October. On a case-by-case basis, stu- 
dents may commence their programs 
in January and July through prior 
preparation. If further information is 
needed, contact the Academic Associ- 
ate for this curriculum. 
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Academic Associate: 

Daniel R. Dolk, Assistant Professor, 
Code 54Dk, Ingersoll Hall, Rm. 316, 
(408) 646-2260, AV 878-2260. 



Degree: Requirements for the degree 
Master of Science in Information Sys- 
tems are met as a milestone en route to 
satisfying the skill requirements of the 
curricular program. 



TYPICAL COURSE OF STUDY 



Quarter 1 




Quarter 4 




CS 2970 (5-0) 


Struc Prog with PASCAL 


IS 


3502 (4-0) 


Computer Networks: 


IS 2000 (3-0) 


Introduction to 






Wide Area/Local Area 




Computer Management 


IS 


4185 (4-0) 


Decision Support Sys 


MN 2155 (4-0) 


Accounting of Mgmt 


IS 


0810 


Thesis 



MN 3105 (4-0) Organization and Mgmt 



(Option Elective) 



Quarter 2 

CS 3010(4-0) 
CS 3020 (4-0) 
IS 3170 (4-0) 
IS 2100 (0-2) 
OS 3101 (5-0) 



Comp Devices & Sys 
Software Design 
Econ Eval of Info Sys I 
Info Systems Lab 
Stat Anal for Mgmt 



Quarter 5 

IS 4300 (4-0) Software Engr & Mgmt 
MN 4154 (4-0) Financial Mgmt in The 
Armed Forces 
IS 0810 Thesis 

(Option Elective) 



Quarter 3 

CS 3030 (4-0) 
IS 4200 (4-0) 
IS 4183 (4-0) 

OS 3004 (5-0) 



Op Sys Structures 
Sys Anal & Design 
Applic of Database 
Mgmt Sys 

Ops Research for CSM 



Quarter 6 

IS 4182 (4-0) Info Systems Mgmt 
MN 3307 (4-0) ADP Acquisition 
IS 0810 Thesis 

(Option Elective) 



COMPUTER SCIENCE 
CURRICULUM 368 

This program is an interdisciplinary 
tecnical graduate level master’s pro- 
gram integrating mathematics, statis- 
tics, computer science, electrical en- 
gineering, information systems, and 
operations research. The Computer 
Science curriculum is designed to pro- 
vide an officer with the technical knowl- 
edge and skills necessary to specify, 
evaluate, and manage computer sys- 
tem design; to provide technical guid- 
ance in applications ranging from 
data processing to tactical embedded 
systems; to educate officers in the anal- 
ysis and design methodologies ap- 
propriate for hardware, software, and 
firmware, and to provide the officer 
with practical experience in apply- 



ing modern computer laboratory equip- 
ment and research techniques to mili- 
tary problems. 

COMPUTER SCIENCE 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Computer Science 
Subspecialist with a subspecialty code 
of XX91. The Curriculum Sponsor is 
OP-945, Director, Information Systems 
Division. 

Typical Jobs in this Subspecialty: 
Navigation Systems Integration 
Projects Office 
STRATSTSORIG, Washing- 
ton, DC 

Assistant Information Manage- 
ment/TRIMIS ADDU FM 
COMNAVMEDCOM, Washing- 
ton, DC 
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ADP Programs/ WWMCCS, 

Project 

DPSCPAC, Pearl Harbor, HI 
ADP Plans Director 
FLEMATSUPPO, Mechanics- 
burg, PA 

ADP Plans-Customer Liaison 
NARDAC, Pensacola, FL 
ASST CIC - NTDS 
USS CARL VINSON (CVN-70) 
REQUIREMENTS FOR ENTRY 
A baccalaureate degree, or the equiv- 
alent, with above average grades in 
mathematics, (including differential 
and integral calculus) resulting in an 
APC of at least 325, is required for 
direct entry. Undergraduate majors in 
applied science or engineering are 
highly desirable. Students lacking 
these prerequisites may be acceptable 
for the program providing their under- 
graduate records and/or other indica- 
tors of success, such as GRE (Graduate 
Record Examination), indicate a capa- 
bility to work in quantitative subjects. 



While previous academic or practical 
experience in computer science is cer- 
tainly helpful and can enhance an ap- 
plicant's potential for admission, such 
experience is not a prerequisite. 

Entry Dates: Computer Science is a 
seven quarter course of study wdth 
entry dates in April and October. On a 
case-by-case basis, students may com- 
mence their program in January and 
July through prior preparation. If fur- 
ther information is needed, contact the 
Academic Associate for this curricu- 
lum. 

Academic Associate: 

Uno R. Kodres, Professor, 

Code 52 Kr, Spanagel Hall, Rm 534A, 
(408) 646-2197, AV 878-2197. 

Degree: Requirements for the degree 
Master of Science in Computer Sci- 
ence are met as a milestone en route to 
satisfying the skill requirements of the 
curricular program. 



TYPICAL COURSE OF STUDY 



Quarter 1 

CS 2970(5-0) 


Structured Programming 


Quarter 4 

CS 3310(4-0) 


Artificial Intelligence 




with PASCAL 


OS 3001 (4-0) 


Ops Research for 


CS 2000 (3-1) 


Introduction to the 




Computer Scientists 




Science of Computing 


CS 4113(4-0) 


Advanced Lang. Topics 


EE 2810(3-2) 


Digital Machines 


CS 4300 (4-0) 


Data Base Sys 


MA 2025 (4-1) 

Quarter 2 


Logic, Sets & Functions 


Quarter 5 

CS 3502 (4-0) 


Computer Communica- 


CS 3200 (3-2) 


Introduction to Computer 




tions and Networks 




Organization 


CS 4112(4-0) 


Operating Systems 


CS 3111 (4-0) 


Principles of Program- 


CS 4500 (4-1) 


Software Engineering 




ming Languages 


CS 0810 


Thesis 


CS 3300(3-1) 
MA 3026 (5-0) 


Data Structures 
Discrete Math and 


Quarter 6 




Quarter 3 

CS 3601 (4-0) 


Automatic Theory 
Automata, Formal 


CS 0810 


Option Elective 
Option Elective 
Option Elective 
Thesis 


CS 3460(3-2) 


Languages, and 
Computability 
Software Methodology 


Quarter 7 


Option Elective 


CS 3450(3-1) 


Software System Design 




Option Elective 


CS 4450 (4-0) 


Advanced Computer 


CS 0810 


Thesis 




Architecture , 


CS 0810 


Thesis 



65 



ELECTRONICS AND COMMUNICATIONS 



ELECTRONICS AND COMMUNICATIONS PROGRAMS 

Curricular Officer 

John T. Donnelly, CDR, USN, 

Code 32, Spanagel Hall, Room 404, 

(408) 646-2056, AV 878-2056 

ELECTRONIC SYSTEMS ELECTRONICS 

ENGINEERING AND COMMUNICATIONS 

CURRICULUM 590 SUBSPECIALTY 



This curriculum is designed to ed- 
ucate officers in current electronics 
technology and its application to mod- 
ern naval warfare. It establishes a 
broad background of basic engineering 
knowledge, leading to selected ad- 
vanced studies in electronic systems, 
ship/weapon control systems, infor- 
mation processing applicability. It will 
enhance individual performance in all 
duties throughout a naval career, in- 
cluding operational billets, technical 
management assignments and policy 
making positions, thereby preparing 
the officer for progressively increased 
responsibility including command, 
both ashore and afloat. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree in engineer- 
ing or the physical sciences is required. 
Differential and integral calculus and 
one year of calculus based college phys- 
ics are required. The Engineering Sci- 
ence Program (Curriculum 460) is 
available for candidates who do not 
meet all admission requirements. The 
additional time required will vary with 
the candidate’s background. Prior to 
undertaking the program, or as a part 
of the program, each officer will have 
earned the equivalent of an accredited 
BSEE. An APC of 323 is required for 
direct entry. 

Entry Dates: Electronic Systems 
Engineering is a nine quarter course of 
study with entry dates in every quar- 
ter. If further information is needed, 
contact the Academic Associate or the 
Curricular Officer for this curriculum. 



Completion of this curriculum quali 
fies an officer as an Engineering Elec 
tronics Subspecialist with a sub 
specialty code XX55. The Curriculun 
Sponsor is Space and Naval Warfan 
Systems Command. 

Typical Jobs in this Subspecialty 
Instructor 

Naval Academy, Annapolis, MD 
Executive Officer 
SPAWARHDQTRS 
Operations Test and Evaluation 
COMOPTEVFOR 
Electronics Maint. Officer 
USS NIMITZ CVN 68 
Executive Officer 
NEEACT PAC, Pearl Harbor, HI 
Electronics P & P 
CINCLANTFLT 
Electronics Maint. Officer 
USS BLUE RIDGE LCC 19 

Project Officer, Warfare Systems 
Architecture and Engineering 
SPAWARHDQTRS 



Academic Associate: 

Paul H. Moose, Assoc. Professor, 
Code 62Me, Spanagel Hall, 

Room 206A, 

(408) 646-2838, AV 878-2838. 

Degree: Requirements for the degree 
Master of Science in Electrical Engi 
neering are met en route to satisfying 
the skill requirements of this curricula! 
program. 
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Quarter 1 

EC 2100(3-2) 
EC 2820 (3-2) 
MA 2047 (4-0) 

CS 2450 (3-1) 



Quarter 2 

EC 2110(3-2) 
EC 2200 (3-3) 
MA 2121 (4-0) 
EC 2600 (4-0) 

Quarter 3 

EC 2800 (3-2) 

EC 2210(3-2) 

MA 3232 (3-2) 
EC 2410(3-0) 



Quarter 4 

EC 3800 (3-2) 

EC 2400 (3-0) 
EC 2420 (3-0) 
EC 2500 (3-2) 
Quarter 5 
EC 3400 (3-0) 

EC 3820 (3-1) 
EC 2300(3-2) 
EC 2220 (2-4) 



TYPICAL COURSE OF STUDY 



(COMPUTER SYSTEMS OPTION) 
Quarter 6 



Circuit Analysis I 
Digital Logic Circuits 
Linear Algebra and 
Vector Analysis 
Computer Programming 
with FORTRAN 



EC 2610(3-2) 
EC 3830 (3-2) 
OS 2102(4-1) 



Circuit Analysis cs 3550 (3 . 2) 

Electronics Engineering 
Differential Equations 

Introduction to Quarter 7 

Fields and Waves 

EC 3600(3-2) 



Introduction to 
Microprocessors 
Electronics 
Engineering II 
Numerical Analysis 
Fourier Analysis of 
Signals and Systems 



EC 3310(4-0) 
EC 3500 (4-0) 
EC 0810 

Quarter 8 



Microprocessor-Based 
Systems Design 
Discrete Systems 
Linear Systems 
Communications Theory 



EC 4830 (3-1) 
EC 4820 (3-1) 
EC 0810 
EC 0810 

Quarter 9 



Introduction to Digital 
Signal Processing 
Computer Systems 
Control Systems 
Applied Electronics (2-4) 



EC 4460 (3-0) 

CS 4500 (4-1) 
EC 4870 (3-2) 
EC 0810 



Electromagnetic 
Engineering 
Digital Design 
Methodology 
Introduction to Applied 
Probability for Electrical 
Engineering 
Computers in Combat 
Systems 



Radiation, Scattering 
and Propagation 
Linear Optimal 
Estimation and Control 
Analysis of Random 
Signals 
Thesis 



Digital Computer Design 
Computer Architectures 
Thesis 
Thesis 



Principles of Systems 
Engineering 
Software Engineering 
VLSI Systems Design 
Thesis 



Typical Jobs in this Subspecialty: 
COMMUNICATIONS 
ENGINEERING 
CURRICULUM 600 

The curriculum will provide officers 
with a comprehensive scientific and 
technical knowledge in the field of com- 
munications engineering as applied to 
Navy and Defense command, control 
and communication systems. It is de- 
signed to establish a broad back- 
ground of basic engineering knowl- 
edge, leading to the selected advanced 



studies in communications. The officer 
student is provided a sound academic 
background in mathematics, com- 
puter science and technology, physics 
and electrical engineering. Addition- 
ally, the subject areas of digital signal 
processing, analysis of random sig- 
nals, radiation, scattering and propa- 
gation, and microprocessor-based sys- 
tems design are included. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree, or its equiv- 
alent, in engineering or the physical 
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sciences is preferred. The Engineer- 
ing Science Program (Curriculum 460) 
is available for candidates who do not 
meet all admission requirements. The 
additional time required will vary with 
the candidate’s background. Prior to 
undertaking the program, or as part of 
the program, each officer will have 
earned the equivalent of an accredited 
BSEE. An APC of 323 is required for 
direct entry. 

COMMUNICATIONS 

ENGINEERING 

SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Communications 
Engineering Specialist with a code of 
XX81. The Curriculum Sponsor is OP- 
941, Naval Communications Division. 

Typical Jobs in this Subspecialty: 
Communications Engineering 
DEFCOMMENGCEN, Washing- 
ton, DC 

TACAMO Project Control 
SPAWAR 

Command Assistant for Electromag- 
netic 

CINCPACFLT 
Decision & Control 
NOSC, San Diego, CA 
Assistant for FLTSATCOM/UH 
OPNAV OP-943C2 
Assistant for MILSTAR/EXT 
OPNAV OP-943C4 
MILAST/ADUSD 
Office of Secretary of Defense 
SR TELECOMM 
NSA/CSS, Ft. Meade, MD 
Signal Analyst 
NSA/CSS, Ft. Meade, MD 
Plans & Projects 

COMNAVSECGRU, Washing- 
ton, DC 

Academic Associate: 

Paul H. Moose, Assoc. Prof., 

Code 62Me, Spanagel Hall, 

Room 206A, 

(408) 646-2838, AV 878-2838. 
Degree: Requirements for the degree 
Master of Science in Electrical Engi- 
neering are met as a milestone en route 
to satisfying the skill requirements of 
this curricular program. 



Entry Dates: Communications En- 
gineering is a nine quarter course of 
study with entry dates in January, 
April, July and October. If further in- 
formation is needed contact the Aca- 
demic Associate for this curriculum. 



TYPICAL COURSE OF STUDY 

Quarter 1 



EC 2100(3-2) 
EC 2820 (3-2) 
MA 2047 (4-0) 

CS 2450 (3-1) 



Quarter 2 

EC 2110(3-2) 
EC 2200(2-4) 
MA 2121 (4-0) 
EC 3830(3-2) 

Quarter 3 

EC 2410(3-0) 

EC 2210(3-2) 

MA 3232 (3-2) 
EC 2400 (3-0) 

Quarter 4 

EC 2500(3-2) 
EC 2420 (3-0) 
OS 2102(4-1) 

EC 2600 (4-0) 

Quarter 5 

EC 2300 (3-2) 
EC 2220 (2-4) 
EC 3500 (4-0) 
EC 2610(3-2) 

Quarter 6 

EC 3400 (3-0) 

EC 4590 (3-0) 
EC 3510(3-0) 
EC 3600(3-2) 



Circuit Analysis I 
Digital Logic Circuits 
Linear Algebra & Vector 
Analysis 

Computer Programming 
with Fortran 



Circuit Analysis II 
Electronics Engineering 
Differential Equations 
Digital Design Method 



Fourier Analysis of 
Signals and Systems 
Electronics Engineer- 
ing II 

Numerical Analysis 
Discrete Systems 



Communications Theory 
Linear Systems 
Intro to App Prob for 
Elec Eng 

Intro to Fields & Waves 



Control Systems 
Applied Electronics 
Anal of Random Signals 
E.M. Engineering 



Introduction to Digital 
Signal Processing 
Comm Sat Sys Eng 
Comm Engineering 
E.M. Rad. Scat & Prop 
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Quarter 7 

EC 2800 (3-2) 
EC 4560 (3-2) 
| MN 3301 (4-0) 
I EC 0810 

Quarter 8 

EC 3800 (3-2) 

EC 4550 (4-0) 
EC 0810 
EC 0810 

Quarter 9 

CM 3112(4-0) 
EC 3550 (3-1) 



EC 0810 



Intro to Microprocessors 
Communications ECCM 
Sys Acq & Proj Mgmt 
Thesis 



Microprocessor-Based 

System Design 

Digital Communications 

Thesis 

Thesis 



Navy Telecomm Sys 

Fiber Optic Systems 

Fundamentals 

Elective 

Thesis 



TELECOMMUNICATIONS 
SYSTEMS MANAGEMENT 
CURRICULUM 620 and 620CG 

This curriculum provides instruction 
to officers who will perform as com- 
munications managers of new com- 
munications systems applications or 
as communication officers in large 
commands and staffs, afloat and 
ashore, including the organization of 
the Joint Chief of Staff and the De- 
fense Communications Agency. The 
620 and 620CG curricula are sponsored 
respectively by the Director of Naval 
Communications and the U.S. Coast 
Guard Headquarters. Each curriculum 
provides comprehensive study in man- 
agement, with emphasis upon the 
systems management field. Addition- 
ally, the curricula provide study in the 
technical field appropriate to decision 
making in advanced systems and pro- 
gram management. These technical 
courses within the 620 curriculum have 
been especially prepared for non- 
engineers whereas those in the 620CG 
curriculum are engineering courses. 

TELECOMMUNICATIONS 
SYSTEMS MANAGEMENT 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Telecommunica- 



tions Systems Management Sub- 
specialist with a code of XX82. The Cur- 
riculum Sponsor is OP-941, Naval 
Communications Division. 

Typical Jobs in this Subspecialty: 

COMM AF 

USS JOHN F. KENNEDY CV 67 
Commanding Officer 
NAVCOMSTA, Thurso, UK 
Commanding Officer 
NAVCOMSTA, Jacksonville, FL 
COMM OPS/FLT COMM 
CINCUSNAVEUR 
OPS T & E 
SPA WAR PDE-120 
Staff COMM 84/10 
EUCOM US HDQTRS 
PACAREA SI COMM 
CINCPACFLT SECGRP 
COMM AF 

USS BLUE RIDGE LCC 19 

REQUIREMENTS FOR ENTRY 

To undertake studies in this curricu- 
lum requires a baccalaureate degree 
with above average grades and com- 
pletion of mathematics courses 
through single variable calculus. An 
APC of 335 is required for direct entry. 

Degree: Requirements for the degree 
Master of Science in Telecommunica- 
tions Systems Management are met as 
a milestone en route to satisfying the 
skill requirements of the curricular pro- 
gram. 

Entry Date: Telecommunications 

Systems Management is a six quarter 
course of study with a single entry date 
in August for technical refresher. The 
620CG curriculum is eight quarters in 
length and convenes in July. If further 
information is needed, contact the 
Academic Associate for these cur- 
ricula. 

Academic Associate: 

Dan C. Boger, Assoc. Professor, 
Code 54Bo, Ingersoll Hall, Rm. 241, 
(408) 646-2607, AV 878-2607. 
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TYPICAL COURSE OF STUDY 

Standard Option 



Refresher Period 

MA 0112 (5-5) Calculus 
CM 3111 (3-0) C3 Mission and 
Organization 



Quarter 1 

CS 2970 (5-0) 
MN 2155 (4-0) 

MN 3105 (4-0) 

MN 3301 (4-0) 
CM 0001 (0-2) 



(October) 

Pascal 

Accounting for 
Management 
Organization and 
Management 
Systems Acquisition 
Seminar 



Quarter 4 



MN 4125 (4-0) 



EO 2750(3-2) 
IS 3502 (4-0) 
CM 3001 (4-0) 

CM 0001 (0-2) 



Managing Planned 
Change in Complex 
Organizations 
Signals and Systems I 
Computer Networks 
Economic Evaluation < 
Telecommunications 
Seminar 



Quarter 5 



Quarter 2 

CS 3050(4-0) 
MA 1248 (4-1) 
OS 3104(4-0) 
CM 0001 (0-2) 

Quarter 3 



OS 


3404 


(3-0) 


EO 


2710 


(3-2) 


CM 


3112 


(4-0) 


OS 


3005 


(4-0) 


CM 


0001 


(0-2) 



Software Engineering 
Applied Mathematics 
Statistics 
Seminar 

Man/Machine Inter- 
action 

Signal and Systems I 
Naval Telecommuni- 
cations Systems 
Operations Research for 
Communications 
Managers 
Seminar 

Two Week Experience 
Tour 



CM 0810 
EO 3750 (4-1) 

CM 4502 (4-0) 

CM 3002 (4-0) 

CM 0001 (0-2) 



Thesis 

Communications 
Systems Analysis 
Telecommunications 
Networks 

Economic Evaluation < 

Telecommunications 

Seminar 



Quarter 6 

CM 0810 Thesis 

CM 4925 (4-0) Telecommunications 
Systems, Industry 

MN/IS/CM/ 

OS Elective 

CM 0001 (0-2) Seminar 



Coast Guard Option 



Quarter 1 (July) 



Quarter 3 



EC 2170(4-2) 
MA 1116 (5-0) 
CS 2950 (5-0) 

MN 3105 (4-0) 



Intro to Elec Eng 
Multivariable Calculus 
Structured Progamming 
with FORTRAN 
Organization and Mgrpt. 



Quarter 2 



EO 2720 (4-2) 
CS 3010(4-0) 
OS 3101 (5-0) 
MN 4125 (4-0) 



Intro to Electronic Sys 
Comp Devices & Sys 
Stat Anal for Mgmt. 
Managing Planned 
Change in Complex 
Organizations 



EC 2110(3-2) 
MA 2049 (4-0) 

OS 3404 (3-0) 

MN 2155 (4-0) 



Circuit Analysis II 
Applied Mathematics for 
Eng. and Ops. Analysis 
Man-Machine 
Interactions 
Accounting for Mgmt. 



Quarter 4 



EO 3720 (4-1) 
OS 3005 (4-0) 
CM 3112(4-0) 
CM 3111 (4-0) 



Intro to Signals & Nois 
Op Res for Comm Mgrs 
Navy Telecomm Sys 
C3 Mission & Org 
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Quarter 5 

CS 3020 (3-2) Software Design 
IS 3502 (4-0) Computer Networks: 
Wide Area/Local Area 
CM 3001 (4-0) Econ Eval of Telecomm 
Sys I 



Quarter 7 

CM 4925 (4-0) Telecomm Sys, Ind, Reg 
CM 0810 Thesis 



Quarter 6 

EO 3750 (3-1) 
CS 3030(4-0) 
CM 3002 (4-0) 

CM 0810 



Comm Sys Anal 
Operating Sys Struc 
Econ Eval of Telecomm 
Sys II 
Thesis 



Quarter 8 

EC 2250 (4-2) Accelerated Review of 
Electronic Engineering 
MN 3301 (4-0) Sys Acq & Proj Mgmt 
CM 0810 Thesis 
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JOINT COMMAND, CONTROL AND COMMUNICATIONS 
(Joint C3) AND SPACE SYSTEMS PROGRAMS 

Curricular Officer 

Linda K. Crumback, LTCOL, USAF, 

Code 39, Spanagel Hall, Room 203, 

(408) 646-2772, AV 878-2772. 



JOINT COMMAND, CONTROL 
AND COMMUNICATIONS 
CURRICULUM 365 

The Joint C3 curriculum is designed 
to meet broad educational objectives 
endorsed by the Joint Chiefs of Staff. 
The overall objective is to provide of- 
ficers and DoD civilian equivalents, 
through graduate education, with a 
comprehensive operational and tech- 
nical understanding in the field of 
Command, Control and Communica- 
tions systems as applied to Joint and 
combined military operations at the 
national and unified command levels. 
To develop individuals who have an 
understanding of the role C3 systems 
play in the use of military power, and 
the ability to interpret the impact of C3 
on operating philosophy; possess an 
adequate background knowledge in 
the basic technology, human capabil- 
ities and joint military operations and 
how these are exploited in current C3 
systems; can perform requirement and 
planning studies of new C3 systems, 
and contribute to crisis management. 
These officers should be able to under- 
take a wide range of assignments in C3 
(both joint and intra-service) over the 
full span of a career. 

REQUIREMENTS FOR ENTRY 

The Joint C3 curriculum is open to all 
U.S. Military Services and selected 
civilian employees of the U.S. Federal 
Government. Admission requires a 
baccalaureate degree with above aver- 
age grades, and mathematics through 
differential and integral calculus. A 



Top Secret security clearance is r< 
quired with Special Intelligence (SI 
clearance obtainable. An APC of 325 i 
required for direct entry. Officers nc 
meeting the academic requirements fo 
direct input may enter the program vi 
one or two quarters of Engineerin 
Science (Curriculum 460). 

JOINT COMMAND, CONTROL 
AND COMMUNICATIONS 
SUBSPECIALTY 

Completion of this curriculum quali 
fies an officer as a Joint Command 
Control and Communications Sub 
specialist with a subspecialty code o 
XX45. The Curriculum Sponsor ii 
OJCS/J6, Directorate for Command 
Control and Communications Sys; 
terns. 

Typical Jobs in this Subspecialty 

Staff Command and Control Office: 
Commander in Chief, Pacific Flee 

Surface Systems Officer 
Naval Ocean Systems Center 

ADP Plans Officer 
World Wide Military Command <$ 
Control System Joint Program 
Office 

Staff Operations Plans Officer 
Headquarters, European 
Command 

Staff Operations and Plans Officer 
Commander 7th Fleet 

Programs Manager 
Naval Space and Warfare System.' 
Command 

Entry Dates: Joint Command, Con 
tol and Communications is a six quar 
ter course of study with a single entn 



72 



C3 



date in October. If further informa- 
tion is needed, contact the Academic 
Associate or the Curricular Officer for 
this curriculum. 

Academic Associate: 

Dan C. Boger, Professor, 

Code 54Bo, Ingersoll Hall, Rm. 241, 
(408) 646-2607, AV 878-2607. 



Degree: Requirements for the degree 
Master of Science in Systems Tech- 
nology (Command, Control and Com- 
munications) are met as a milestone 
en route to satisfying the skill require- 
ments of the curricular program. 



TYPICAL COURSE OF STUDY 



Quarter 1 

CS 2970 (5-0) 
OS 3404 (3-0) 

OS 2103(4-1) 
CC 3000 (4-0) 

Quarter 2 

MA 1248 (4-1) 

EO 2710(4-2) 
CS 3050 (3-2) 
OS 3604 (4-0) 

Quarter 3 

OS 3603 (3-1) 



EO 2750 (4-2) 
OS 3008 (4-0) 



MN 3301 (4-0) 

Quarter 4 

CC 4001 (4-0) 
CC 4002 (3-3) 

Quarter 5 

EO 3750 (3-1) 

MR 2419 (2-0) 
CC 0810 



Struc Prog with PASCAL 

Man-Machine 

Interaction 

App Prob for Sys Tech 
C3 Missions & 
Organization Theory 



App Math for Eng & Op 
Anal (Plus Lab) 

Intro to Signals & 
Systems 

Software Project 

Development 

Decision & Data Analysis 



Simulation & 
Wargaming 
Emphasis Sequence 
Elective 

Communication Systems 
Analytical Planning 
Methodology 
Emphasis Sequence 
Elective 

Systems Acquisition and 
Project Management 

C3 Systems 

C3 Systems Evaluation 



Communication Systems 
Analysis 

Atmosphere Factors 
in C3 

Thesis Research 
Emphasis Sequence 
Elective 



Quarter 6 

CC 4004 (4-0) C3 Policies and Problems 
CC 0810 Thesis Research 
CC 4003 C3 Systems Engineering 



SPACE SYSTEMS OPERATIONS 
CURRICULUM 366 

The Space Systems Operations grad- 
uate curriculum is designed to provide 
officers with an appreciation for mili- 
tary opportunities and applications in 
space, a comprehensive practical as 
well as theoretical knowledge of the 
operation, tasking and employment of 
space surveillance, communications, 
navigation, and atmospheric/oceano- 
graphic/environmental sensing sys- 
tems, and a knowledge of payload de- 
sign and integration. 



Entry Dates: Space Systems Opera- 
tions is an eight quarter course of study 
with a single entry date in October. If 
further information is needed, contact 
the Academic Associate of the Cur- 
ricular Officer for this curriculum. 



SPACE SYSTEMS OPERATIONS 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Space Systems Op- 
erations Subspecialist with a sub- 
specialty code of XX76. The Curricu- 
lum Sponsor is OP-943, Navy Space 
Systems Division. 
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Typical Jobs in this Subspecialty: 

Commanding Officer 
Naval Space Surveillance 
Systems 
Plans Officer 

North American Aerospace 
Defense Command 
Advanced Concepts Officer 
Naval Space and Warfare 
Systems Command 
Space Defense Director 
North American Aerospace 
Defense Command 

REQUIREMENTS FOR ENTRY 

This curriculum is open solely to of- 
ficers of the U.S. Armed Forces and se- 
lected civilian employees of the U.S. 
Federal Government. Admission re- 
quires a baccalaureate degree with 



above average grades, completion c 
mathematics through differential an 1 
integral calculus, plus at least on 
course in calculus-based engineerin 
physics. Students lacking this bad 
ground may matriculate through th 
engineering science program (Currici 
lum 460). A Top Secret security cleai 
ance is required with Special Intelli 
gence (SI) clearance obtainable. 

Academic Associate: 

Dan C. Boger, Professor, 

Code 54Bo, Ingersoll Hall, Rm. 241 

(408) 646-2607, AV 878-2607. 

Degree: Requirements for the degre 
Master of Science in Systems Tech 
nology (Space Operations) are met as i 
milestone en route to satisfying tht 
skill requirements of the curricula: 
program. 



Quarter 1 



TYPICAL COURSE OF STUDY 

Quarter 5 



SS 2001 (4-0) 


Introduction to Space 


SS 


4001 (4-0) 


Decisions and Space 


M A 1118 (5-2) 


Multi-Variable Calculus 






Systems 

Systems Acquisition 


CS 2970(5-0) 


Struc Prog with PASCAL 


MN 3301 (4-0) 


OS 2103(4-1) 


App Prob for Sys Tech 


EO 


3750 (3-1) 


Comm Sys Analysis 






OS 


3603 (3-1) 


Sim & Wargaming 


Quarter 2 








| 


PH 2502(4-0) 


Intro to Space Mech 


Quarter 6 




MA 1248 (4-1) 


Applied Math 


AE 


4830 (3-2) 


Spacecraft Systems I 


CS 3050(4-0) 


Software Project 


MR 3522 (4-2) 


Remote Sensing 




Development 


SS 


0810 


Thesis 


OS 3604 (4-0) 


Decision & Data Anal 






Emphasis Area 


Quarter 3 




Quarter 7 


i 1 


PH 3513(4-0) 


Space Mechanics II 


AE 


4831 (4-0) 


Spacecraft Systems II 


CM 3111 (4-0) 


C3 Mission and Organ 


NS 


3452 (4-0) 


Soviet Naval & Maritime 


EO 2710(4-2) 


Intro to Signals and 






Strategy 




Systems 


SS 


0810 


Thesis 


OS 3008 (4-0) 


Anal Plan Method 






Emphasis Area 


Quarter 4 




Quarter 8 




SS 3001 (4-0) 


Mil App of Space 


SS 


4002 (4-0) 


Development in Space 


PH 3514(4-0) 


Intro to Space 






Naval Warfare 




Environment 


SS 


0810 


Thesis 


EO 2750(4-2) 


Comm Systems 


SS 


0810 


Thesis 


OS 3601 (4-0) 


Search Detection Theory 






Emphasis Area 
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SPACE SYSTEMS ENGINEERING 
CURRICULUM 591 

To provide officers, through grad- 
late eduction, with a comprehensive 
scientific and technical knowledge in 
echnological field applicable to mili- 
ary and Navy space systems. This 
curriculum is designed to equip officers 
vith the theoretical and practical skills 
•equired to design and integrate mili- 
ary space payloads with other space- 
craft subsystems. Officer graduates 
vill be prepared by their education to 
lesign, develop, and manage the ac- 
quisition of space communications, 
lavigation, surveillance, EW and en- 
vironmental sensing systems. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree, or its equiv- 
dent, in engineering or the physical 
.ciences is preferred. The Engineering 
Science Program (Curriculum 460) is 
ivailable for candidates who do not 
neet all admission requirements. The 
idditional time required will vary with 
he candidate’s background. For those 
mdertaking the electrical engineering 
jrogram, the officer will have earned 
he equivalent of an accredited BSEE. 
Vn APC of 323 is required for direct 
mtry. 

Cntry Dates: Space Systems Engi- 
leering is a nine quarter course of 
tudy with entry dates in January, 
Vpril, July and October. If further in- 
ormation is needed, contact the Aca- 
lemic Associate for this curriculum. 

Academic Associate: 

Otto Heinz, Professor, 

Code 61Hz, Spanagel Hall, Rm. 114, 

(408) 646-2121, AV 878-2121. 

Degree: Requirements for one of six 
echnical degrees are met as a mile- 
stone en route to satisfying the skill 
equirements of this curricular pro- 
gram. The possible degrees are: Master 
)f Science in Engineering Science, 
Jomputer Science, Electrical Engi- 
leering, Mechanical Engineering,- 
Physics or Aeronautical Engineering. 



SPACE SYSTEMS ENGINEERING 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Space Systems En- 
gineering Specialist with a subspecial- 
ty code of XX77. The Curriculum spon- 
sor is OP-943, Navy Space Systems 
Division. 



Typical Jobs in this Subspecialty: 

Assistant Project Manager Satellite 

Communications 

SPAWAR 

Manager Navy Space Project 
SPAWAR 

Head DMSP & NAVDEP, Joint 

Program Office 
Navy Space Systems Activity 
Los Angeles, CA 

Assistant for Navigation Systems 
CNO OP-943DI 

MILSTAR Systems Engineering 
Navy Space Systems Activity, 

Los Angeles, CA 

Head Satellite Surveillance 
CNO OP-986E 

Launch & Control Systems Officer 
Naval Space Command 

Assistant for TENCAP Systems 
OP-943E11 

Plans & Project Officer 
Naval Space Surveillance Systems 

Electronics Engineering Systems 

Dept. Head 

Navy Astronautics Group, 

Pt. Mugu, CA 



TYPICAL COURSE OF STUDY 



Quarter 1 



MA 2121 (4-0) 
SS 2001 (4-0) 
EC 2820 (3-2) 
CS 2450 (3-1) 



Differential Equations 
Introduction to Space 
Digital Logic 
FORTRAN 



C3 



Quarter 2 



EC 2420 (3-0) 
PH 2511 (4-0) 
EC 2410(3-0) 
EC 2200 (3-3) 



Linear Systems 
Orbital Mechanics 
Fourier Analysis 
Electronics I 



Quarter 3 



EC 2400 (3-0) 
AE 2820 (3-2) 
EC 2500 (3-2) 
EC 2210(3-2) 



Discrete Systems 
S/C Structures 
Communications Theory 
Electronics II 



Quarter 6 

CS 3050 (4-0) 
MR 3522 (4-2) 
AE 3850 (4-0) 



Quarter 7 

PH 3360 (4-1) 

AE 3804 (3-0) 



Software Engineering 
Remote Sensing 
Propulsion 
Specialization 
Sequence 



EM Waves 
Thesis 

Thermal Control 

Specialization 

Sequence 



Quarter 4 



EC 2300 (3-2) 
PH 3514(4-0) 
EC 2800 (3-2) 
AE 2840 (3-2) 



Controls 

Space Environment 

Microprocess 

Thermo/Fluids 



Quarter 5 



SS 3001 (4-0) 

EO 3740 (4-0) 
EC 2220 (2-4) 
AE 3815(4-0) 



Military Operations 
in Space 
Space Power 
Applied Electronics 
S/C Dynamics 



Quarter 8 

Thesis 

AE 4870 (4-0) S/C Design 

Specialization 

Sequence 

Specialization 

Sequence 

1 

Quarter 9 

MN 3301 (4-0) Project Management 
Thesis 
Thesis 

Specialization 

Sequence 
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NATIONAL SECURITY AND INTELLIGENCE PROGRAMS 

Curricular Officer 

James W. Mueller, CAPT, USN, 

Code 38, Root Hall, Room 216, 

(408) 646-2228, AV 878-2228. 

Assistant Curricular Officer 

Denise P. Newell, LT, USN, 

Code 381, Root Hall, Room 211, 

(408) 646-2845, AV 878-2845. 



MIDDLE EAST, AFRICA, 
SOUTH ASIA 
CURRICULUM 681 

Area studies curricula focus on the 
listory, culture, and religion of a spe- 
cific region or country and provide stu- 
lents with a knowledge of current is- 
ues, economic and political structures 
and institutions, military forces, in- 
cluding strategic capabilities and pol- 
cy implications, and geopolitical in- 

1 11PT1 PPQ 

REQUIREMENTS FOR ENTRY 

Prospective students must be U.S. 

[ nilitary officers or civilian employees 
*f the U.S. Federal Government. Stu- 
lents must have a baccalaureate de- 
ree earned with above average aca- 
emic performance and an APC of 365. 
Jollege-level preparation in basic de- 
cretive and inferential statistics is 
|equired. 

Cntry Dates: Area studies are six 
uarter courses of study with entry 
ates in January and July. If informa- 
lon is needed, contact the Academic 
Associate or the Curricular Officer for 
his curriculum. 

MID EAST, AFRICA, 

SOUTH ASIA 
SUBSPECIALTY 

, Completion of the 681 curriculum 
iualifies an officer as a Mid East, Af- 
lca, South Asia Subspecialist with a 
ubspecialty code of XX21. The Cur- 
iculum Sponsor is OP-06, Chief of 
Javal Operations (Plans, Policy and 
)perations). 



Typical' Jobs in this Subspecialty: 

Operations Intelligence 
Commander Middle East Force 
STF Operations and Plans 
Commander Middle East 
for Bahrain 
POL - MIL Planner 
Joint Chiefs of Staff, 

Washington, DC 
Mid East/Southwest Asia Policy 
CINCUSNAVEUR LONDON 
Area Officer 
DIA 

Head, Middle East, Asia, 

Southwest Asia 
OP-611 

Military Assistance Program 
Military Liaison Office Tunisia 
CTRY Director - Acting Officer 
Office of the Secretary of Defense 
DIA 

Academic Associate: 

E. Olsen, Professor, 

Code 560s, Root Hall, Room 201J, 
(408) 646-3163, AV 878-3163. 

Degree: Requirements for the degree 
of Master of Arts in National Security 
Affairs are met en route to satisfying 
the skill requirements of the curricular 
program. 

FAR EAST, SOUTHEAST ASIA, 
PACIFIC 

CURRICULUM 682 

Area Studies curricula focus on the 
history, culture, and religion of a spe- 
cific region or country and provide stu- 
dents with a knowledge of current is- 
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sues, economic and political structures 
and institutions, military forces, in- 
cluding strategic capabilities and pol- 
icy implications, and geopolitical in- 
fluences. 

REQUIREMENTS FOR ENTRY 

Prospective students must be .U.S. 
military officers or civilian employees 
of the U.S. Federal Government. Stu- 
dents must have a baccalaureate de- 
gree earned with above average aca- 
demic performance and an APC of 365. 
College-level preparation in basic de- 
scriptive and inferential statistics is 
required. 

Entry Dates: Area Studies are six 
quarter courses of study with entry 
dates in January and July. If further 
information is needed, contact the Aca- 
demic Associate or the Curricular Of- 
ficer for this curriculum. 



FAR EAST, SOUTHEAST ASIA, 
PACIFIC 
SUBSPECIALTY 

Completion of the 682 curriculum 
qualifies an officer as a Far East, 
Southeast Asia, Pacific Subspecialist 
with a subspecialty code of XX22. The 
Curriculum Sponsor is OP-06, Chief of 
Naval Operations (Plans, Policy and 
Operations). 

Typical Jobs in this Subspecialty: 

Chief of Staff 
COMNAVBASE GUAM 
Staff Negotiations Representative 
USCINCPAC REP 
PHILIPPINES 
Staff Operations and Plans 
CINCPACFLT 
Faculty Member 
DIC 

OP-635C Assistant for 
Military Sales 

OPNAV-FOREIGN MILITARY 
Analyst 

OPNAVSUPPACT, 

Washington, DC 



Academic Associate: 

E. Olsen, Professor, 

Code 560s, Root Hall, Room 201J, 
(408) 646-3163, AV 878-3163. 

Degree: Requirements for the degr* 
of Master of Arts in National Securit 
Affairs are met en route to satisfyin 
the skill requirements of the curricula 
program. 

EUROPE AND USSR 
CURRICULUM 683 

Area Studies curricula focus on th 
history, culture, and religion of a sp* 
cific region or country and provide sti 
dents with a knowledge of current id 
sues, economic and political structure 
and institutions, military forces, in 
eluding strategic capabilities and pol 
icy implications, and geopolitical in 
fluences. 

EUROPE AND USSR 
SUBSPECIALTY 

Completion of the 683 curriculuir 
qualifies an officer as a Europe/USSF 
Subspecialist with a subspecialty cod* 
of XX24. The Curriculum Sponsor is 
OP-06, Chief of Naval Operations. 
(Plans, Policy and Operations). 

Entry Dates: Area Studies are six 
quarter courses of study with entry 
dates in January and July. If further 
information is needed, contact the Aca- 
demic Associate or the Curricular Of- 
ficer for this curriculum. 

Typical Jobs in this Subspecialty: 

Staff Plan 
NATO 

ACOS for Plans 
SACLANT 
POL-MIL Planner 
Joint Chiefs of Staff 
Geopolitical Intelligence Office 
CINCUSNAVEUR LONDON 
Atlantic Allied Plans 
COMINE WARCOM 
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Naval Coordinator 
EUCOM 

Staff Infrastructure Policy 
SHAPE 
Area Officer 
DIA 

NATO Strategic Concepts 
OPNAV 

Country Director Spain & Portugal 
Office of Secretary of Defense 

Degree: Requirements for the degree 
of Master of Arts in National Security 
Affairs are met en route to satisfying 
the skill requirements of the curricular 
program. 



REQUIREMENTS FOR ENTRY 

Prospective students must be U.S. 
military officers or civilian employees 
of the U.S. Federal Government. Stu- 
dents must have a baccalaureate de- 
gree earned with above average aca- 
demic performance and an APC of 365. 
College-level preparation in basic de- 
scriptive and inferential statistics is 
required. 

Academic Associate: 

E. Olsen, Professor, 

Code 560s, Root Hall, Room 201J, 

(408) 646-3163, AV 878-3163. 

INTERNATIONAL 
ORGANIZATIONS 
AND NEGOTIATIONS 
CURRICULUM 684 

This curriculum focuses on the secu- 
rity relationships between the United 
States and other nation states. Courses 
address the implications of both gov- 
vernmental and non-governmental 
actions, the organization and structure 
through which relationships are con- 
ducted, and the development of inter- 
national institutions and policies that 
provide guidelines for such interaction, 
including international law, the law of 
war, and the law of the sea. 



REQUIREMENTS FOR ENTRY 

Prospective students must be U.S. 
military officers or civilian employees 
of the U.S. Federal Government. Stu- 
dents must have a baccalaureate de- 
gree earned with above average aca- 
demic performance and an APC of 365. 
College-level preparation in basic de- 
scriptive and inferential statistics is 
required. 

Entry Dates: International Organ- 
izations and Negotiations is a six quar- 
ter course of study with a single entry 
date in July. If further information is 
needed, contact the Academic Associ- 
ate or the Curricular Officer for this 
curriculum. 

INTERNATIONAL 
ORGANIZATIONS 
AND NEGOTIATIONS 
SUBSPECIALTY 

Completion of the 684 curriculum 
qualifies an officer as an International 
Organizations and Negotiations Sub- 
specialist with a subspecialty code of 
XX25. The Curriculum Sponsor is OP- 
06, Chief of Naval Operations (Plans, 
Policy and Operations). 

Typical Jobs in this Subspecialty: 

Liaison Officer 
PEP Bahamas 

Force Requirements/Programs 
Office 
SACLANT 

Representative for International 
Negotiations 
Joint Chiefs of Staff 
Intelligence Affairs Officer 
EUCOM US HQ 
Military Assistant 
U.S. Arms Control and 
Disarmament 
Ship Operations 
COMSC MED 
Head, Ocean Policy Branch 
OPNAV 
Chief 
DIA 

Assistant for Nuclear Negotiations 
OPNAV 
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Strategic Policy Planner 
Joint Chiefs of Staff 
Academic Associate: 

Frank M. Teti, Associate Professor, 
Code 56TT, Root Hall, Room 201, 
(408) 646-2528, AV 878-2528. 



Degree: Requirements for the degre 
Master of Arts in National Securit 
Affairs are met en route to satisfyin 
the skill requirements of the curricula 
program. 



TYPICAL COURSE OF STUDY 



Quarter 1 


NS 3022 


International Context for 
Strategic Planning 


NS 3040 


Politics of Global 
Economic Relations 


NS 3400 


Domestic Context of 
Soviet National 
Security Policy 


NS 3900 


International Organ- 
zations & Negotiations 


Quarter 2 


NS 3012 


Forecasting & Research 
Methods for Strategic 
Planning 


NS 3030 


American National 
Security Policy/Defense 
Organization 


NS 3410 


Soviet National Security 


NS 3902 


Modern Revolution and 
Political Terrorism 


Quarter 3 


NS 3230 


Strategic Planning & US 
National Security Policy 


NS 3000 


Military History: War in 
the Modern World 


NS 3960 


International Law 


NS 4902 


Seminar on Modern 
Revolution & Terrorism 



Quarter 4 



NS 


3452 


The Navy in Soviet 
Strategy 


NS 


4710 


Seminar in Politics and 
Security Problems of 
Europe 


NS 


3050 


Maritime Strategy 


NS 


4900 


Seminar in Internation; , 
Negotiations 



Quarter 5 



NS 


4451 


Advanced Topics in 
Soviet Naval Affairs 


NS 


4660 


Asia & the Soviet Unio: 


NS 


4250 


Problems of Security 
Assistance and Arms 
Transfers 


NS 


0810 


Thesis Research 



Quarter 6 



NS 


4901 


Seminar in Ocean Polict 


NS 


4500 


Seminar in the 






National Interest 


NS 


4950 


Seminar in Arms Contrc 






and National Security 


NS 


0810 


Thesis Research 



WESTERN HEMISPHERE 
CURRICULUM 685 

Area Studies curricula focus on the 
history, culture, and religion of a spe- 
cific region or country and provide stu- 
dents with a knowledge of current is- 
sues, economic and political structures 
and institutions, military forces, in- 
cluding strategic capabilities and pol- 
icy implications, and geopolitical in- 
fluences. 



REQUIREMENTS FOR ENTRY 

Prospective students must be U.S 
military officers or civilian employees 
of the U.S. Federal Government. Stu 
dents must have a baccalaureate de 
gree earned with above average aca 
demic performance and an APC of 365 
College-level preparation in basic de 
scriptive and inferential statistics is 
required. 
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WESTERN HEMISPHERE 
SUBSPECIALTY 

Completion of this curriculum qual- 
fies an officer as a Western Hemis- 
»here Subspecialist with a subspecial- 
y code of XX23. The Curriculum Spon- 
oris OP-06, Chief of Naval Operations 
Plans, Policy and Operations). 

typical Jobs in this Subspecialty: 

Political Military Planner 
Joint Chiefs of Staff 
Executive Assistant 
Inter American Defense 
Air Antisubmarine Warfare/Plans 
COMSOLANTFOR 
Strategy and Policy Central and 
South Atlantic 
USCINCLANT 
Intelligence Analyst 
USCINSCO 
Area Officer 
DIA 

OP-613B1 CUBA/CARIBBEAN 
OPNAV 

Assistant for Military Sale 
OPNAV-FOREIGN MILITARY 
CTRY Director 

Office of Secretary of Defense 
OP-613 Assistant Branch Head 
South America 

Vcademic Associate: 

E. Olsen, Professor, 

Code 560s, Root Hall, Room 201J, 
(408) 646-3163, AV 878-3163. 

Degree: Requirements for the degree 
>f Master in Arts in National Security 
Vffairs are met en route to satisfying 
he skill requirements of the curricular 
>rogram. 

Sntry Dates: Area Studies are six 
marter courses of study with entry 
lates in January and July. If further 
^formation is needed, contact the aca- 
emic Associate or Curricular Officer 
or this curriculum. 



STRATEGIC PLANNING, 
GENERAL 
CURRICULUM 686 
STRATEGIC PLANNING, 
NUCLEAR 
CURRICULUM 687 

These curricula are designed to pro- 
vide the student with an understand- 
ing of the generation and use of mili- 
tary power in support of national ob- 
jectives, the process of U.S. strategic 
decision-making, and the deployment 
of military forces, including maritime 
nuclear strategic and theater forces in 
peacetime and under conditions of con- 
ventional and nuclear war. 

REQUIREMENTS FOR ENTRY 

Entrance is open to officers and civil- 
an employees of the U.S. Federal Gov- 
ernment eligible for a Top Secret clear- 
ance with access to Sensitive Compart- 
mented Information based on a Special 
Background Investigation completed 
within the past five years. A baccalau- 
reate degree earned with above aver- 
age academic performance and a mini- 
mum APC of 335 are required. 

Entry Dates: Strategic Planning is a 
six quarter course of study with entry 
dates in January and July. If further 
information is needed, contact the Aca- 
demic Associate or the Curricular Of- 
ficer of this curriculum. 

Academic Associate: 

Frank M. Teti, Associate Professor, 

Code 56Tt, Root Hall, Room 201, 

(408) 646-2528, AV 878-2528. 

STRATEGIC PLANNING 
SUBSPECIALTY 

Completion of the 686 or 687 cur- 
riculum qualifies an officer as a Stra- 
tegic Planning Subspecialist with a 
subspecialty code of XX26 or XX27, 
respectively. The Curriculum Sponsor 
is OP-06, Chief of Naval Operations 
(Plans, Policy and Operations). 
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Typical Jobs in this Subspecialty: 

International Plans 
COMCANLANT 
War Plans 
CINCUSNAVEUR 
Staff Plans 
SHAPE 

NATO Plans Officer 
COMSTRIKEFLTLANT 
Navy Plans Officer 
Special Operations 



Nuclear Weapons/Air Warfare In- 
structor 

NUCWEAPTRAGRLANT/PAC 
SSBN Current Operations 
USCINCLANT 

Head Trident Strategic Weapons 
OPNAV 

Degree: Requirements for the degree 
Master of Arts in National Security 
Affairs are met en route to satisfying 
the skill requirements of the curricular 
program. 



^ , TYPICAL COURSE OF STUDY 

Q uarter 1 Quarter 4 

NS 3000 Military History: War in 



NS 3022 


the Modern World 
International Context 


NS 3960 


for Strategic Planning 
International Law and 


NS 3400 


the Law of War 
Domestic Context of 




Soviet National Security 
Policy 


Quarter 2 


NS 3050 


Maritime Strategy 


NS 3012 


Forecasting & Research 


NS 3030 


Methods for Strategic 
Planning 

American National 


NS 3410 


Security Policy/Defense 

Organization 

Soviet National Security 


Quarter 3 


NS 3280 


Nuclear Weapons and 


NS 4280 


Foreign Policy 
Advanced Topics in 


NS 3230 


Nuclear Strategy and 
Deterrence 

Strategic Planning and 


NS 3450 


U.S. National Security 
Policy 

Soviet Military Strategy 



NS 


4261 


Survey of Strategic 
Studies 


NS 


3902 


Modern Revolution and 
Political Terrorism 


NS 


4220 


Threat Analysis and the 
Contemporary Inter- 
national Environment 


NS 


3452 


Navy in Soviet Strategy 


Quarter 5 




NS 


3250 


Defense Resources 
Allocation 


NS 


4500 


Seminar in the 
National Interest 


NS 


4451 


Advanced Topics in 
Soviet Naval Affairs 


NS 


0810 


Thesis Research 


Quarter 6 




NS 


4230 


Seminar in Strategic 
Planning 


NS 


4251 


American National 
Security Objectives and 
Net Assessment 


NS 


4950 


Seminar on Arms Control 
and National Security 


NS 


0810 


Thesis Research 



INTELLIGENCE 
CURRICULUM 825 

This curriculum is a technical, inter- 
disciplinary program integrating the 
study of political science, data anal- 
ysis, aeronautical engineering, opera- 



tions research, physics, electrical en- 
gineering, information systems, and 
oceanography into an understanding 
of intelligence. 

Coursework addresses three broad 
Reids: defense technology, analysis 
and management, and national secur- 
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ty affairs. Defense technology courses 
ire designed to address the special 
jroblems of technical intelligence, 
;mphasizing technical literacy. The 
malysis and management sequence 
>rovides a grounding in quantitative 
echniques and research methods. 
National security affairs courses ad- 
Iress the interface between interna- 
ional politics and national security 
objectives. 

REQUIREMENTS FOR ENTRY 

Prospective students must be U.S. 
nilitary officers or civilian employees 
f the U.S. Federal Government eligi- 
>le for a Top Secret clearance with ac- 
ess to Sensitive Compartmented In- 
ormation based on a Special Back- 
:round Investigation completed with- 
n the past five years. They must have 
i baccalaureate degree earned with 
ibove average academic performance 
ind a minimum APC of 334. 

Sntry Dates: Intelligence is a six 
luarter course of study with starting 
lates in April and October. In addition, 
ill students will report for a math and 
,)hysics refresher in mid February or 
nid August. If further information is 
leeded, contact the Academic Associ- 
ite or the Curricular Officer of this 
curriculum. 

INTELLIGENCE SUBSPECIALTY 

Completion of this curriculum quali- 
les an officer as an Intelligence Sub- 
specialist with a subspecialty code of 
£X17. The Curriculum Sponsor is Na- 
zal Intelligence Command. 



Typical Jobs in this Subspecialty: 

Operations Intelligence Analyst 
NAVOPINTCEN, Washing- 
ton, DC 

Technical Intelligence 
COMNAVFOR JAPAN 
Naval Attache 
Attache USSR 
Commander Shore Activity 
NTIC, Washington, DC 
Staff Operations/Submarine 
Operations 

CINCUSNAVEUR LONDON 
Intelligence Officer 
COMSUBGRU 
Surface Analyst 
FOSIF ROTA SPAIN 
Tactical Intelligence 

Office of the Secretary of Defense 
Intelligence Officer 
War College, Newport, RI 
Intelligence Production Analyst 
NORAD/ADCOM JNT SUPP 



Degree: Requirements for the degree 
Master of Science in National Security 
Affairs are met en route to satisfying 
the skill requirements of the curricular 
program. 



Academic Associate: 

T. Grassey, Assoc. Prof., 

Code 56Gt, Root Hall, Room 201F, 
(408)646-3450, AV 878-3450. 



TYPICAL COURSE OF STUDY 



Juarter 1 

OC 2001 


Ocean Systems 


NS 


2154 


Intelligence and 


NS 


3030 


the Military 
American National 


NS 


3410 


Security Policy /Defense 

Organization 

Soviet National Security 



Quarter 2 




NS 


3022 


International Context for 






Strategic Planning 


SE 


2002 


Electromagnetic Systems 


NS 


3450 


Soviet Military Strategy 


EO 


2790 


Communications 



Systems 



83 



NATIONAL SECURITY AFFAIRS/INTELLIGENCE 



Quarter 3 




NS 


3150 


Intelligence Data 
Analysis and Research 
Methods 


OS 


3002 


Operations Research 
for Intelligence 


SE 


3004 


Weapons Systems 
Analysis 


NS 


3151 


Intelligence Systems 
and Products 


Quarter 4 




NS 


3000 


Military History: War in 
the Modern World 


ss 


3001 


Space Systems 
Operations 


IS 


3183 


Management 
Information Systems 


SE 


4006 


Technical Assessment 
and Intelligence Systems 



Quarter 5 




NS 


3050 


Maritime Strategy 


NS 


3452 


The Navy in Soviet 
Strategy 


NS 


4251 


American National 
Security Objectives and 
Net Assessment 


NS 


0810 


Thesis Research 


Quarter 6 




NS 


4250 


Problems of Security 
Assistance and Arms 
Transfer 


NS 


4451 


Advanced Topics in 
Soviet Naval Affairs 


NS 


4152 


Problems of Intelligence 
and Threat Analysis 


NS 


0810 


Thesis Research 



NAVAL ENGINEERING 



NAVAL ENGINEERING PROGRAMS 



Curricular Officer 

Dennis P. Mahoney, CDR, USN, 
Code 34, Halligan Hall, Room 220, 
(408) 646-2033, AV 878-2033. 



NAVAL ENGINEERING 
PROGRAMS 
CURRICULUM 570 

The objective of this program is to 
provide graduate education, primarily 
in the field of Mechanical Engineering. 
The graduate will have the technical 
competence to operate and maintain 
modern warships and naval systems. 
He will be able to participate in tech- 
nical aspects of naval systems acquisi- 
tions for technological advances in na- 
val ships and systems. Through emph- 
asis on the design aspect within the 
program, the graduate will be well pre- 
pared to apply these advances in tech- 
nology to the warships of the future. 
An original research project resulting 
in a finished thesis is an integral part 
of the curriculum. The schedule of clas- 
ses is arranged to provide time during 
the final two quarters for concentra- 
tion in this area of specialization. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree or its equiv- 
alent is required, preferably in an en- 
gineering discipline. A minimum aca- 
demic profile code ( APC) of 323 (334 via 
Engineering Science Curriculum 460) 
is required. This equates to a minimum 
grade point average of 2.20, with math- 
ematics through differential and inte- 
gral calculus, and one year of calculus 
based physics as non-waiverable re- 
quirements. The program is open to 
naval officers in the rank of LTJG 
through LCDR in the 11XX/14XX com- 
munity, equivalent grade officers of 
other U.S. services, and qualified for- 
eign military officers. DOD employees 
are also eligible. Current enrollment is 
approximately 115 students. 



NAVAL ENGINEERING 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Naval Engineering 
Specialist with a subspecialty code of 
XX54P. The Curriculum Sponsor is 
Naval Sea Systems Command. A lim- 
ited number of particularly well quali- 
fied students may be able to further 
their education beyond the Master’s 
Degree and seek the degree of Mechan- 
ical Engineer and a XX54N Subspe- 
cialty Code. 



Typical Subspecialty Assignments: 

Upon award of the XX54P subspe- 
cialty code, the officer becomes eligible 
for assignment to those billets identi- 
fied as requiring graduate education in 
Naval Engineering. Typical of these 
billets are the following: 

Industrial Activities — Shipyard, 
SUPSHIP, Ship Repair Facility 

Mechanical Engineering Instructor, 
USNA 

Tender Repair Officer (Engineering 
Duty Officer) 

Fleet/Type Commander Staff, SIMA 

Board of Inspection and Survey 

Propulsion Examining Board 



Entry Dates: Naval Engineering is 
an eight quarter course of study with 
entry dates four times per year. For 
Engineering Duty Officers, the pro- 
gram is nine quarters long. If further 
information is needed, contact the Aca- 
demic Associate or the Curricular Of- 
ficer for this curriculum. 



85 



NAVAL ENGINEERING 



Academic Associate: Degree: Requirements for the degree 

Master of Science in Mechanical En- 
Chairman: gineering are met as a milestone en 

Robert H. Nunn, Professor, . route to satisfying the educational skill 

Code 69Nn, Halligan Hall, Room 207, requirements of the curricular Pro- 

(408) 646-2365, AV 878-2365. gram. 



TYPICAL COURSE OF STUDY 

Quarter 1 Quarter 6 



MA 1118 (5-2) 
EC 2170(4-2) 
ME 2101 (4-1) 
ME 2501 (3-0) 

Quarter 2 

MA 2047 (4-0) 

ME 2440 (3-0) 

ME 2441 (0-2) 
ME 2502 (4-1) 
ME 2601 (3-2) 

Quarter 3 

MA 2121 (4-0) 

ME 2201 (3-2) 
ME 2801 (3-2) 

ME 3611 (4-0) 

Quarter 4 

MA 3132 (4-0) 

ME 3150 (4-2) 
ME 3201 (3-2) 

ME 3801 (3-0) 

ME 3802 (0-2) 



Quarter 5 

ME 2410 (2-3) 

MS 3201 (3-2) 
ME 3220 (3-2) 

ME 3711 (4-1) 



Multivariable Calculus 
Intro to Electrical Engr 
Thermodynamics 
Statics 



Linear Algebra & 

Vector Analysis 

Methods of Engr 

Computation 

Engr Computational Lab 

Dynamics 

Solid Mechanics I 



Ordinary Differential 
Equations 

Intro to Fluid Mechanics 
Intro to Engineering 
Systems 

Solid Mechanics II 



Partial Differential 

Equations 

Heat Transfer 

Intermediate Fluid 

Mechanics 

Linear Automatic 

Controls 

Mechanical Engineering 
Controls Lab 



Mechanical Engineering 
Lab 

Materials Science 
Auxiliary & Turbo- 
machinery 
Design of Machine 
Elements 



MA 3232 (3-2) 
MS 3202 (3-2) 
ME 3521 (3-2) 
ME 3240 (3-0) 

ME 3241 (0-3) 



Numerical Analysis 
Failure Analysis 
Vibrations 
Reciprocating & Gas 
Turbine Power Plants 
Marine Engr Lab 



Quarter 7 



*ME 2301 (2-0) Intro to Naval 
Architecture 



ME 3230 (2-0) Nuclear Power Systems 
ME 4XXX Elective 
ME 4XXX Elective 
ME 0810/4999 Thesis/Elective 



Quarter 8 




EC 3370 (3-2) 


Electromechanical 




Energy Conversion 


*ME 4XXX 


Elective 


ME 0810 


Thesis 


ME 0810 


Thesis 



Quarter 9 



*OS 3104 (4-0) 


Statistics for Science 




and Engineering 


*ME 4XXX 


Elective 


*ME 0810 


Thesis 


*ME 0810 


Thesis 



*Unrestricted Line Officers do not take 
asterisked courses in their eight quarter 
program 
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OPERATIONS ANALYSIS PROGRAMS 

Curricular Officer 

1 

Roger Stemp, LCDR, USN, 

Code 30, Root Hall, Room 232, 

(408) 646-2786, AV 878-2786. 



OPERATIONS ANALYSIS 
CURRICULUM 360 

This program provides education in 
he application of quantitative anal- 
yses to operational, tactical, and man- 
igerial problems. The disciplines of 
nathematics, probability, statistics, 
‘conomics, human factors, physical 
science, and optimization which the 
jfficer student learns here, or brings 
vith him, supply the theoretical back- 
ground for analyzing alternative 
choices in tactical and strategic war- 
are and in planning, budgeting and 
procurement of systems and forces. 
The course of study generates compu- 
ational capability and develops skills 
n identifying relevant information, 
generating decisions criteria, and se- 
ecting alternatives. This education 
mhances performance in all duties 
hroughout a military career, includ- 
ng operational billets, technical man- 
igement assignments and policy mak- 
ng positions. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
average grades in mathematics is re- 
quired. Completion of mathematics 
hrough single variable differential 
ind integral calculus is considered 
ninimal preparation. A one year course 
n college physics is highly desired. 
Students lacking these quantitative 
>rerequisites will be accepted, in cer- 
ain cases, where their undergraduate 
ecords indicate that they are excep- 
ional students and there are other pos- 
sible indicators of success such as 
Graduate Record Examination scores, 
correspondence or extension courses in 

uantitative subjects, and outstanding 
notivation for the program. An APC of 
>24 is required. 



OPERATIONS ANALYSIS 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Operations Anal- 
ysis Subspecialist with a subspecialty 
code of XX42P. The Curriculum Spon- 
sor is OP-81, Program Resource Ap- 
praisal Division. 



Typical Jobs in this Subspecialty: 

Destroyer Squadron Chief Staff 
Officer 

OPNAV Air Warfare Program 
Analyst 
JCS Analyst 
Director OPS Research, 
cact ANT 

Asst Staff OPS/PLANS, 
COMCARGRU 
Staff OPS & PLANS, 
COMTHIRDFLT 



Entry Dates: Operations Analysis is 
an eight quarter course of study with 
entry dates in April and October. If 
further information is needed, contact 
the Academic Associate or the Curricu- 
lar Officer for this curriculum. 



Academic Associate: 

James D. Esary, Professor, 

Code 55Ey, Root Hall, Room 273, 
(408) 646-2780, AV 878-2780. 



Degree: Requirements for the degree 
Master of Science in Operations Re- 
search are met as a milestone en route 
to satisfying the skill requirements of 
the curricular program. 



4 
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Quarter 1 

OA 2200 (4-1) 



MA 1118 (5-2) 
MA 2042 (4-0) 
OA 3101 (4-1) 
Quarter 2 
OA 3200 (4-0) 



MA 3110 (4-0) 

SE 3301 (4-0) 
OA 3102 (4-1) 
Quarter 3 
OA 3201 (4-0) 
OA 3401 (4-0) 

OA 3301 (4-0) 
OA 3103 (4-1) 
Quarter 4 
OA 4201 (4-0) 
AS 3610(4-0) 

OA 3302 (4-0) 
OA 3104 (3-1) 



TYPICAL COURSE OF STUDY 



Quarter 5 



Computational Methods 


(First six weeks) 


for Operations 


OA 3601 (4-1) 


Combat Model and 


Research II 




Games 


Multivariable Calculus 


AS 3611 (4-1) 


Planning and Capital 


Linear Algebra 




Allocation in the 


Probability 




Department of Defense 




(Last six weeks) 


Computational Methods 


EXPERIENCE TOUR OFF CAMPUS 


for Operations 
Research III 
Topics in Intermediate 
Analysis 

Radiating Systems 
Probability and Statistics 


Quarter 6 




OA 4604 (4-0) 
OA 3602 (4-0) 

OA 4301 (3-2) 
OA 0810(0-0) 


Wargaming Analysis 
Search Theory and 
Detection 

Stochastic Models II 
Thesis Research 


Linear Programming 


Quarter 7 




Human Factors in 


OA 4603 (3-2) 


Test and Evaluation 


Systems Design I-II 


OA 0810(0-0) 


Thesis Research 


Stochastic Models I 


OA 4202(4-0) 


Network Flows & Graphs 


Statistics 


OA XXXX 


Elective 


Nonlinear Programming 


Quarter 8 




Economic Analysis and 


OA 4602 (4-0) 


Campaign Analysis 


Operations Research 


OA 0810 (0-0) 


Thesis Research 


Systems Simulation 


OA XXXX 


Elective 


Data Analysis 


OA XXXX 


Elective 



OPERATIONAL LOGISTICS 
CURRICULUM 361 

This program provides education in 
mathematics, probability and statis- 
tics, physical science, economics, logis- 
tics and computer science. These disci- 
plines supply the theoretical back- 
ground for analyzing alternative choices 
in planning for sustainability of Naval 
Forces involved in long range deploy- 
ments. 

The course of study generates com- 
putational capability and develops 
skills in identifying relevant informa- 
tion, generating decision criteria, and 
selecting alternatives. This education 
enhances performance in all duties 
throughout a military career, includ- 
ing operational billets, technical man- 
agement assignments, and policy mak- 
ing positions. 



OPERATIONAL LOGISTICS 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Operations Logis- 
tics Subspecialist with a subspecialty 
of XX43P. The curriculum sponsor is 
OP-04, Office of Chief of Naval Opera- 
tions (Logistics). 

Typical Jobs in this Subspecialty: 
ACOS, SACLANT 
LOG, PLANS, CINCUSNAVEUR 
LOG, PLANS, CINCPACFLT 
OPNAV Fleet Mobilization 
JCS Logistics 

Warfare Analyst, NSURFWPC 
OSD Analyst 
USCINPAC Analyst 
Head Special Studies, Strategic 
Systems Project Officer 
VX-1 Analyst 
War College Professor 
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REQUIREMENTS FOR ENTRY 

A baccalaureate degree with above 
iverage grades in mathematics is re- 
quired. Completion of mathematics 
hrough single variable differential 
md integral calculus is considered 
ninimal preparation. A one year course 
n college physics is highly desired. 
Students lacking these quantative pre- 
requisites will be accepted, in certain 
•ases, where their undergraduate rec- 
>rds indicate that they are exceptional 
itudents and there are other possible 
indicators of success such as Graduate 
lecord Examination scores, corres- 
pondence or extension courses in quan- 
itative subjects, and outstanding mo- 
i ivation for the program. 



Entry Date: Operational Logistics is 
an eight quarter course of study with a 
single entry date in October. If further 
information is needed, contact the Aca- 
demic Associate for this curriculum. 

Academic Associate: 

David A. Schrady, Professor, 

Code 55So, Root Hall, Room 225, 
(408) 646-2801, AV 878-2801. 

Degree: Requirements for the degree 
Master of Science in Operations Re- 
search are met as a milestone en route 
to satisfying the skill requirements of 
the curricular program. 



Quarter 1 

OA 2200 (4-1) 



MA 1118 (5-2) 
MA 2042 (4-0) 
OA 3101 (4-1) 

Quarter 2 

OA 3200 (4-0) 



MA 3110(4-0) 

MN 3372 (4-0) 
OA 3102 (4-1) 

Quarter 3 

OA 3201 (4-0) 
OA 4610 (4-0) 
OA 3301 (4-0) 
OA 3103 (4-1) 

Quarter 4 



TYPICAL COURSE OF STUDY 

Quarter 5 



Computational Methods 


(first six weeks) 


for Operations 


OA 3601 (4-1) 


Combat Model and 


Research II 




Games 


Multivariable Calculus 


AS 3611 (4-1) 


Planning and Capital 


Linear Algebra 




Allocation in the 


Probability 




Department of Defense 




(last six weeks) 


Computational Methods 


EXPERIENCE TOUR OFF CAMPUS 


for Operations 


Quarter 6 




Research III 


OA 4604 (4-0) 


Wargaming Analysis 


Operations Analysis 


OA 4611 (4-0) 


Logistics in Naval 


Topics in Intermediate 




Warfare 


Analysis 


MN 4373 (4-0) 


Transportation 


Material Logistics 




Management 


Probability and Statistics 


OA XXXX 

Quarter 7 


Elective 


Linear Programming 


OA 4202 (4-0) 


Network Flows and 


Mobilization 




Graphs 


Stochastic Models I 


MN 4310 (4-0) 


Logistics Engineering 


Statistics 


OA 0810 (0-0) 


Thesis Research 




OA XXXX 


Elective 



OA 3602 (4-0) 

AS 3610(4-0) 

OA 3302 (4-0) 
OA 3104 (3-1) 



Search Theory and 
Detection 

Economic Analysis and 
Operations Research 
Systems Simulation 
Data Analysis 



Quarter 8 



OA 4602 (4-0) 
OA 0810 (0-0) 
OA 4302 (4-0) 
OA XXXX 



Campaign Analysis 
Thesis Research 
Reliability 
Elective 
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WEAPONS ENGINEERING PROGRAMS 

Curricular Officer 

Milo J. Kilmer, II, CDR, USN, 

Code 33, Spanagel Hall, Room 328, 

(408) 646-2116/7, AV 878-2116/7. 



WEAPONS SYSTEMS 
ENGINEERING 
CURRICULUM 530 



This program is designed to meet the 
needs of the military services for an of- 
ficer having a strong broad-based tech- 
nical education with particular appli- 
cations toward weapons systems. The 
fundamental task of the Weapons En- 
gineering subspecialty community is 
the design, development, test and eval- 
uation, acquisition, operation and sup- 
port of naval weapons systems. In 
support of this career pattern, the ob- 
jective of these curricula is to provide 
advanced technical education on a 
broad foundation encompassing the 
basic scientific, analytic and engineer- 
ing principles underlying the field of 
naval weaponry. The specific areas of 
study and the levels of expertise to be 
attained are formulated to insure a 
sound basis for technical competence 
and for subsequent growth as may be 
required to support the fundamental 
task of the community. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with math- 
ematics through differential and inte- 
gral calculus and a calculus-based ba- 
sic physics sequence are required for 
direct input. Courses in the physical 
sciences and engineering are highly 
desirable. Officers not having the re- 
quired qualifications for direct input 
enter the program indirectly through 
the Engineering Science Curriculum 
discussed elsewhere in this catalog. An 
APC of 323 is required. 



WEAPONS SYSTEMS 
ENGINEERING SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Weapons Systems 
Engineering Subspecialist with a sub- 
specialty code of XX61. The Curricu- 
lum Sponsor is Naval Sea Systems 
Command Headquarters. 

i 

Typical Jobs in this Subspecialty: 
NTDS-CIC 

FLTCOMBDSSA, San Diego, CA 
Warfare Systems Officer 
SPA WAR OPSUPFLD 6 
Weapons Instructor 
Naval Academy, Annapolis, MD 
Staff Readiness (Weapons) 
COMCRUDESGRU 1,2,3,5,8,12 
Testing Officer 
COMOPTEVFOR 
Weapons Instructor 
SWOSCOLCOM 

Entry Dates: Weapons Engineering 
is a nine quarter course of study with 
entry dates in April and October. If 
further information is needed, contact 
the Academic Associate for this cur- 
riculum. 

Academic Associate: 

James V. Sanders, Assoc. Prof., 

Code 61 Sd, Spanagel Hall, Rm. 146B, 
(408) 646-2931/2116, AV 878-2931/ 
2116. 

Degree: Requirements for the degree 
Master of Science in Engineering Sci- 
ence are met as a milestone en route to 
satisfying the skill requirements of the 
curricular program. On a case-by-case 
basis, some students, depending on 
background, may earn a Master of Sci- 
ence in Physics, Computer Science or 
one of the engineering disciplines. 
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TYPICAL COURSE OF STUDY 



Quarter 1 




Quarter 5 


PH 1121 (4-2) 


Basic Physics I: 


CS 3201 (3-2) 




Mechanics 


EC 2410 (3-0) 


MA 1118 (5-2) 


Multivariable Calculus 


PH 3360 (4-1) 


MA 2047 (4-1) 


Linear Albebra and 




Vector Analysis 


EC 2300(3-2) 


CS 2970 (5-0) 


PASCAL 


Quarter 6 


Quarter 2 




CC 4200(4-0) 


PH 1322 (4-1) 


Physics II: Electricity 


MS 3202 (3-2) 




and Magnetism 


EC 2500(4-2) 


MA 2121 (4-0) 


Differential Equations 




EC 2810 (3-2) 


Digital Machines 




OS 3104(4-0) 


Statistics 


Quarter 7 


Quarter 3 




PH 3161 (4-1) 


PH 2223(4-2) 


Physics III: Optics 


CS 3550 (3-2) 


MA 3132 (4-0) 


Partial Differential 
Equations and Integral 


XX 0810 




Transforms 


Quarter 8 


EC 2170(4-2) 


Introduction to EE 




PH 2151 (4-1) 


Analytical Mechanics 


PH 3461 (4-0) 
EC 3670 (4-2) 


Quarter 4 




XX 0810 


PH 2724 (4-0) 


Physics IV: Thermo- 






dynamics 


Quarter 9 


PH 2681 (4-2) 


Introductory Quantum 
Physics 




EC 2420 (3-0) 


Linear Systems 


XX 0810 


MS 3201 (3-2) 


Material Science 


XX 0810 



Computer Organization 
Analog Signals 
Electromagnetic Wave 
Propagation 
Control Systems 



Combat Systems 
Failure Analysis 
Communication Theory 
Specialization Course 



Specialization Course 
Fluid Dynamics 
Combat Systems 
Thesis 



Specialization Course 
Explosives & Explosions 
Radar Systems 
Thesis 



Specialization Course 
Specialization Course 
Thesis 
Thesis 



WEAPONS SYSTEMS SCIENCE 
CURRICULUM 531 

This program is designed to meet the 
needs of the military services for of- 
ficers who have a strong broad-based 
technical education w ith graduate em- 
phasis in engineering physics and its 
applications. 

In addition to introductory and core 
courses, all students in this curriculum 
take courses in electromagnetic phe- 
nomena, statistical physics, quantum 
physics, solid state physics and com- 
bat simulation. In-depth option se- 
quences of two or more courses are 
offered wherein students specialize in 



a particular area of physics. Students 
also engage in thesis research in an 
area related to these advanced studies. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with math- 
ematics through differential and inte- 
gral calculus and a calculus-based ba- 
sic physics sequence are required for 
direct input. Courses in the physical 
sciences and engineering are highly 
desirable. Officers not have the re- 
quired qualifications for direct input 
enter the program indirectly through 
the Engineering Science curriculum. 
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Officers may enhance their selecta- 
bility by taking off-campus courses, in- 
cluding participation in the Postgradu- 
ate School Continuing Education pro- 
gram. An APC of 323 is required. 

WEAPONS SYSTEMS SCIENCE 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Weapons Systems 
Science Specialist with a subspe- 
cialty code of XX63. The Curriculum 
Sponsor is Naval Sea Systems Com- 
mand Headquarters. 

Typical Jobs in this Subspecialty: 

Weapons Department Head 
Naval Academy, Annapolis, MD 

Research Associate 
Lawrence Livermore Laboratory 
( 6 ) 

Physics Instructor 

Naval Academy, Annapolis, MD 

Research Associate 
Los Alamos National Laboratory 



Electro-Optics Project Officer 
Naval Ocean Systems Center, 

San Diego, CA 
Testing Officer 
COMOPTEVFOR 
Research Officer 
Naval Research Laboratory 
Project Management 
Naval Sea Systems Command (4) 

Entry Dates: Weapons Systems Sci- 
ence is a nine quarter course of study 
with entry dates in April and October. 
If further information is needed, con- 
tact the Academic Associate for this 
curriculum. 

Academic Associate: 

James V. Sanders, Assoc. Prof., 
Code 61Sd, Spanagel Hall,Rm. 146B, 
(408) 646-2931/2116, AV 878-2931/ 
2116. 

Degree: Requirements for the degree 
Master of Science in Physics are met as 
a milestone en route to satisfying the 
skill requirements of the curricular pro- 
gram. 



TYPICAL COURSE OF STUDY 



Quarter 1 



Quarter 4 



PH 1121 (4-2) 
MA 1118 (5-2) 
PH 2012(2-2) 
PH 2911 (3-2) 



Basic Mechanics 
Multivariable Calculus 
Physics Lab I 
Computational Physics 



PH 3152(4-1) 
PH 2681 (4-2) 
PH 2724 (4-0) 
PH 3352 (4-0) 



Analytical Mechanics II 
Introductory Quantum 
Thermodynamics 
E & M Waves 



Quarter 2 



Quarter 5 



PH 1322 (4-1) 
MA 2121 (4-0) 
PH 2013(2-2) 
MA 2087 (4-1) 



Basic E & M 
Differential Equations 
Physics Lab II 
Vector Analysis 



PH 3782 (4-0) 
PH 3683 (4-2) 
PH 4353(4-0) 
MS 3201 (3-2) 



Statistical Physics 
Intermediate Quantum 
Advanced E & M 
Material Science 



Quarter 3 



Quarter 6 



PH 2223 (4-2) 
PH 3990(4-0) 
PH 2351 (4-1) 
PH 2151 (4-1) 



Optics 

Theoretical Physics 
E & M I 

Analytical Mechanics 



Specialization Course 
EC 3670 (4-2) Radar Systems 
PH 4984 (4-0) Advanced Quantum 
PH 3911 (3-1) Simulation 



92 



WEAPONS ENGINEERING 



Quarter 7 

PH 4911 (1-2) 
PH 3161 (4-1) 
PH 0810 
Quarter 8 

PH 3461 (4-0) 
PH 4760 (4-0) 
PH 0810 



Specialization Course 
Combat Simulation 
Fluid Dynamics 
Thesis 

Specialization Course 
Explosions & Explosives 
Solid State Physics 
Thesis 



Quarter 9 

Specialization Course 
Specialization Course 
PH 0810 Thesis 

PH 0810 Thesis 



NUCLEAR PHYSICS 
(WEAPONS & EFFECTS) 
CURRICULUM 532 

This program is designed to meet the 
needs of the naval service for officers 
who have a broad technical education 
with a graduate specialization in the 
physics of nuclear weapons and weap- 
ons effects. The graduate specializa- 
tion sequence consists of a series of 
courses in the area of nuclear physics, 
effects of nuclear explosions, harden- 
ing technologies and nuclear warfare 
analysis. Students can also take elec- 
tive courses in this or related areas and 
are expected to engage in thesis re- 
search in their field of specialization. 



REQUIREMENTS FOR ENTRY 

A baccalaureate degree with math- 
smatics through differential and inte- 
gral calculus and a calculus-based ba- 
sic physics sequence are required for 
direct input. Courses in the physical 
sciences and engineering are highly 
desirable. Officers not having the re- 
quired qualifications for direct input 
mter the program indirectly through 
the Engineering Science Curriculum 
discussed elsewhere in this catalog. 

Officers may enhance their selecta- 
bility by taking off-campus courses, in- 
cluding participation in the Postgradu- 
ate School Continuing Education pro- 
gram which has been outlined earlier 
n the catalog. An APC of 323 is re- 
quired. 



NUCLEAR PHYSICS 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as a Nuclear Physics 
(Weapons & Effects) Subspecialist 
with a subspecialty code of XX67. The 
Curriculum Sponsor is OP-981N, Head- 
quarters, Nuclear Branch. 

Typical Jobs in this Subspecialty: 
Test Manager 

Defense Nuclear Agency (DNA) 
Research & Development 
Coordinator 

Defense Nuclear Agency (DNA) 
Physicist 

Defense Nuclear Agency (DNA) 
Tactical Nuclear Weapons/Plans 
CINCLANT (2) 

Test Officer/Programs Officer 
DNA, Dirkland AFB (2) 

Navy Research Officer 
Los Alamos National Laboratory 
(3) 

Navy Research Officer 
Lawrence Livermore Laboratory 
Nuclear Effects Officer/Nucleonics 
Officer 

SPAWARSYSCOM (2) 

Nuclear Physicist 
DNA, Los Alamos 
Instructor 

Nuclear Weapons Training Group 
Atlantic 

Entry Dates: Nuclear Physics is a 
nine quarter course of study with entry 
dates in April and October. If further 
information is needed, contact the Aca- 
demic Associate for this curriculum. 
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Academic Associate: 

James V. Sanders, Assoc. Prof., 

Code 6lSd, Spanagel Hall, Rm. 146B, 
(408 646-2931/21 16, AV 878-2931/2116. 



Degree: Requirements for the degree 
Master of Science in Physics are met as 
a milestone en route to satsifying the 
skill requirements of the curricular pro- 
gram. 



TYPICAL COURSE OF STUDY 



Quarter 1 

PH 1121 (4-2) 
MA 1118 (5-2) 
PH 2012(2-2) 
PH 2911(3-2) 



Basic Mechanics 
Multivariable Calculus 
Physics Lab I 
Computational Physics 



Quarter 6 

PH 3855 (4-2) Nuclear Physics 
PH 4856 (4-0) Nuclear Explosions 
EXPERIENCE TOUR 



Quarter 2 

PH 1322 (4-1) 
MA 2121 (4-0) 
PH 2013(2-2) 
MA 2089 (4-1) 

Quarter 3 

PH 2223 (4-2) 
PH 3990 (4-0) 
PH 2351 (4-1) 
PH 2151(4-1) 

Quarter 4 

PH 3152(4-1) 
PH 2681 (4-2) 
PH 2724 (4-0) 
PH 3352 (4-0) 

Quarter 5 

PH 3782 (4-0) 
PH 3683 (4-2) 
PH 4353 (4-0) 
MS 3201 (3-2) 



Basic E & M 
Differential Equations 
Physics Lab II 
Vector Analysis 



Optics 

Theoretical Physics 
E&MI 

Analytic Mechanics 



Analytical Mechanics II 
Introductory Quantum 
Thermodynamics 
E & M Waves 



Statistical Physics 
Intermediate Quantum 
Advanced E & M 
Material Science 



Quarter 7 



PH 4750 (4-0) 
PH 4857 (4-0) 
PH 3161 (4-1) 
PH 0810 



Radiation Effects 
Transport Theory 
Fluid Dynamics 
Thesis 



Quarter 8 



PH 3911 (3-1) 
PH 3461 (4-0) 
PH 4984 (4-0) 
PH 0810 



Simulation 

Explosions & Explosives 
Advanced Quantum 
Thesis 



Quarter 9 

Elective 

SE 4858 (4-0) Nuclear Warfare 
PH 0810 Thesis 
PH 0810 Thesis 



UNDERWATER ACOUSTIC 
SYSTEMS 
CURRICULUM 535 

Underwater Acoustic Systems is an’ 
interdisciplinary program. Courses are 
drawn principally from the fields of 
physics, electrical engineering, com- 
puter science and mathematics. Al- 
though broadly based, the emphasis is 
on underwater acoustics and signal 
processing applications to undersea 
warfare. As can be seen in the follow- 



ing list, courses included relate to the 
generation and t opagation of sound 
in the ocean, military applications of 
underwater sound and the electrical 
engineering and computer science as- 
pects of signal processing in sonar sys- 
tems. Also included are topics concern- 
ing the effects of the noise environment 
on people. 

REQUIREMENTS FOR ENTRY 

A baccalaureate degree with math- 
ematics through differential and inte- 
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gral calculus and a calculus-based 
basic physics sequence are required for 
direct input. Courses in the physical 
sciences and engineering are highly 
desirable. Officers not having the re- 
quired qualifications for direct input 
mter the program indirectly through 
the Engineering Science Curriculum 
discussed elsewhere in this catalog. 

Officers may enhance their selecta- 
ibility by taking off-campus courses, 
ncluding participation in the Post- 
graduate School Continuing Educa- 
tion program which has been outlined 
jarlier in the catalog. An APC of 323 is 
•equired. 

UNDERWATER ACOUSTICS 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies an officer as an Underwater Acous- 
tics Subspecialist with a subspecialty 
;ode of XX56. The Curriculum Sponsor 
s Naval Sea Systems Command/Com- 
nander Space and Naval Warfare Sys- 
ems Command. 

Typical Jobs in this Subspecialty: 
Physics Instructor 
Naval Academy, Annapolis, MD 
OP-981N 
OPNAV 
Instructor 

Naval Postgraduate School, 
Monterey, CA 



Training Officer 

PDW-124 (Undersea Surveillance) 
Staff 

Commander 7th Fleet 
Staff 

COMNAVSURFLANT 
Test & Evaluation Officer 
OPTEVFOR 

Strategic Systems Project Officer 
Director of SSPO 
Staff Antisubmarine Warfare 
NAVSEASYSCOM 
Research & Development Project 
Officer 

Office of Secretary of Defense 

Entry Dates: Underwater Acoustics 
is a nine quarter course of study with 
entry dates in April and October. If 
further information is needed, contact 
the Academic Associate for this cur- 
riculum. 

Academic Associate: 

James V. Sanders, Assoc. Prof., 

Code 6lSd, Spanagel Hall, Rm. 146B, 
(408 646-2931/2116, AV 878-2931/2116. 

Degree: Requirements for the degree 
Master of Science in Engineering 
Acoustics are met as a milestone en 
route to satisfying the skill require- 
ments of the curricular program. 



Quarter 1 

PH 2911 (3-2) 
MA 1118 (5-2) 
PH 2012(2-2) 
EC 2170(4-2) 

Quarter 2 

PH 2119(4-2) 
MA 2121 (4-0) 
PH 2724 (4-0) 
MA 2089 (4-1) 

Quarter 3 

PH 3451 (4-2) 
PH 3990(4-0) 
PH 3360 (4-1) 
EC 2410(3-0) 



TYPICAL COURSE OF STUDY 



Structured Programming 
Multivariable Calculus 
Data Analysis 
Electrical Engineering 

Oscillations & Waves 
Differential Equations 
Thermodynamics 
Vector Analysis 

Fundamental Acoustics 
Theoretical Physics 
E & M Prop 
Fourier Analysis 



Quarter 4 



PH 3452 (4-2) 
OS 2102(4-1) 
EC 2500 (4-2) 
CS 3010(4-0) 



Underwater Acoustics 
Probability for EE 
Communication Theory 
Computing Devices 



Quarter 5 



PH 4453 (4-0) 
EC 3500 (4-0) 
EC 2400 (3-0) 
PH 3161 (4-1) 



Propagation in the Ocean 
Random Signals 
Discrete Systems 
Fluid Dynamics 
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Quarter 6 

PH 4410(1-6) 
PH 4455 (4-0) 

EC 4450 (4-1) 

PH 2410(3-2) 



Quarter 7 

PH 4454 (4-2) 
PH 3410(3-2) 
OC 3261 (4-0) 

PH 0810 



Acoustics Laboratory 
Scattering and 
Fluctuations 
Sonar Systems 
Engineering 
Analog Elect & 
Signal Cond 

Transducers 
Fiber-Optic Systems 
Ocean Factors 
in Acoustics 
Thesis 



Quarter 8 



CS 3050 (4-0) 
EC 3400 (3-0) 
EC 4570 (4-0) 
PH 0810 



Software Design 
Digital Signal Processing 
Decision & Estimation 
Thesis 



Quarter 9 



PH 3458 (4-0) 
PH 4456 (3-0) 
PH 0810 
PH 0810 



Noise, Shock & Vibration 

Seminar 

Thesis 

Thesis 



ADVANCED SCIENCE 
(APPLIED MATHEMATICS) 
CURRICULUM 380 

This program is designed to meet the 
needs of the Department of Defense for 
graduates who are skilled in the con- 
cepts of higher mathematics. The ob- 
jective of the program is to equip an of- 
ficer with the skill to: analyze a physi- 
cal, engineering, managerial, or tacti- 
cal problem; formulate it in math- 
ematical terms; solve or approximate 
the solution to the mathematical prob- 
lem; interpret the solution in the frame- 
work of the original problem, and pre- 
sent the results. 

REQUIREMENTS FOR ENTRY 

Preparatory to graduate work in ap- 
plied mathematics, the officer shall 
have completed a strong program of 
study at the undergraduate level which 
includes linear algebra, abstract alge- 
bra, advanced calculus in one and sev- 
eral variables, ordinary differential 
equations, probability, statistics, and 
general physics. Officers not having 
the required qualifications for direct in- 
put enter the program indirectly 
through the Engineering Science cur- 
riculum discussed elsewhere in this 
catalog. An APC of 203 is required. 



ADVANCED SCIENCE 
(APPLIED MATHEMATICS) 
SUBSPECIALTY 

Completion of this curriculum quali- 
fies and officer as an Applied Mathe- 
matics Subspecialist with a subspe- 
cialty code of XX41. The curriculum 
sponsor is the U.S. Naval Academy 
Department of Mathematics. The 
typical job in this subspecialty is an 
instructor in mathematics or physics 
at the U.S. Naval Academy. 

Entry Dates: Advanced Science (Ap- 
plied Mathematics) is an eight quarter 
course of study with entry dates in 
April and October. If further informa- 
tion is needed, contact the Academic 
Associate for this curriculum. 



Academic Associate: 

Carroll O. Wilde, Professor, 

Code 53, Ingersoll Hall, Room 346, 
(408) 646-2664, AV 878-2664. 

Degree: Requirements for the degree 
Master of Science in Mathematics are 
met as a milestone en route to satisfy- 
ing the skill requirements of the cur- 
ricular program. 
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TYPICAL COURSE OF STUDY 



Quarter 1 



Quarter 5 



MA 1117(5-2) 
MA 2025 (4-1) 
MA 2047 (4-0) 
MA 1110 (2-0) 

Quarter 2 

MA 1118 (5-2) 
MA 3026 (5-0) 
MA 3046 (3-0) 
CS 2950 (5-0) 



Quarter 3 

MA 2121 (4-0) 

MA 3110 (4-0) 
OA 3201 (4-0) 
OA 3101 (4-1) 



Calculus I 

Logic and Set Theory 

Linear Algebra 

Basic for Microprocessors 



Calculus II 
Discrete Mathematics 
Advanced Linear 
FORTRAN Program- 
ming 



Ordinary Differential 
Equations 

Multivariable Calculus 
Linear Programming 
Probability 



MA 4026 (3-0) 

OA 4202 (4-0) 
OA 3104 (3-1) 

Quarter 6 



MA 4566 (3-0) 
MA 3606 (3-0) 
OA 4203 (4-0) 



Quarter 7 



MA 4611 (3-0) 
MA 3675 (3-0) 



Quarter 4 



MA 3400 (3-0) 
MA 3565 (3-0) 
MA 3605 (3-0) 
OA 4204 (4-0) 



Mathematical Modeling 
Modern Algebra I 
Real Analysis I 
Games of Strategy 



Quarter 8 



MA 3676 (3-0) 
OA 4206 (4-0) 



Elective 
Combinatorial 
Mathematics 
Networks and Graphs 
Data Analysis 



Elective 

Modern Algebra II 
Real Analysis II 
Mathematical 
Programming 



Elective 

Calculus of Variations 
Complex Analysis I 
Thesis 



Thesis 

Thesis 

Complex Analysis II 
Dynamic Programming 
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CURRICULA CONDUCTED AT OTHER UNIVERSITIES 

The Navy's fully-funded graduate education program supports 71 subspecialties. 
This involves 75 curricula, 40 at NPS and 34 at over 55 civilian institutions. Programs 
available at NPS are not offered at civilian institutions. Approximately 20% of the 
fiscal year officer graduate education assignments are slated for these universities. 
Where more than one school is listed for a particular curriculum, subspecialty educa- 
tion placement officers plan quota distribution. 

In order to qualify for the Civilian Institutions Program, officers must be PG School 
selected and must meet all the requirements of an officer entering the Naval Postgrad- 
uate School. 



Curriculum 


Number 


Length 


institution 


Primary Consultant 


Chemistry 


382 


2 yrs. 


Various 


NAVSEASYSCOM 


Criminal Law 
Education and Training 


884 


lyr. 


Various 


NJAG 


Management 


867 


12-18 mos. 


Various 


CNET 


Environmental Law 


880 


lyr. 


Various 


NJAG 


Facilities Engineering 


47X 


1-2 yrs. 


Various 


. NAVFACENGCOM 


Health Care Law 


885 


lyr. 


Various 


NJAG 


International Law 


887 


i yr. 


Various 


NJAG 


Joint Intelligence 


990 


9-12 mos. 


Defense Intell. Sch.* 


NAVINTCOM 


Labor Law 


886 


i yr. 


Various 


NJAG 


Advanced Military Justice 


881 


9-12 mos. 


JAG School 


NJAG 


Logistics Management 
National Security 


700 


15 mos. 


Air Force Inst, of 
Technology* 


. . NAVAIRSYSCOM 


(Int’l Rel & Dipl) 
National Security 


688 


12 mos. 


Harvard (JFK Sch of Govt) 
Tufts (Fletcher) 


CNO OP-06 


(Int’l Rel & Dipl) 


689 


12 mos. 


Various 


CNO OP-06 


Naval Const. & Engrg. 


510 


2-3 yrs. 


M.I.T 


. NAVSEASYSCOM 


Nuclear Engineering (ED) 


520 


18-24 mos. 


M.I.T 


. NAVSEASYSCOM 


Nuclear Physics 
(Weapons & Effects) 


521 


18 mos. 


Air Force Inst, of 

Technology* 


CNO-OP98IN 


Ocean Engineering 


472 


15-18 mos. 


Various 


.NAVFACENGCOM 


Ocean Law 
Operational Ocean- 


883 


1 yr. 


Various 


NJAG 


ography 


375 


24 mos. 


M.I.T 


CNO OP006M 


Petroleum Management 


811 


17 mos. 


U. of Kansas 


. NAVSUPSYSCOM 


Petroleum Engineering 


630 


12-24 mos. 


Various 


.NAVFACENGCOM 


Public Affairs 


920 


i yr. 


Various 


CHINF0 


Religion 


97X 


9 mos. 


Various 


CHCHAP 


Retailing 


830 


1 yr. 


Various 


. NAVSUPSYSCOM 


Subsistence Technology 
Supply Acquis/ 


860 


15-21 mos. 


Michigan St.* 


. NAVSUPSYSCOM 


Distrib Mgmt 


810 


12-18 mos. 


Various 


. NAVSUPSYSCOM 


Tax Law 


882 


lyr. 


Various 


NJAG 



*No NROTC Unit at Institution 

Inquiries concerning curricula conducted at other universities should be directed to 
Manager, Civilian Institutions Program, Naval Postgraduate School, Monterey, 
CA 93943. Telephone (408) 646-2319 or Autovon 878-2319. Detailed information and 
the list of approved civilian institutions for the above curricula may be found in 
OPNAVNOTE 1520. 
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DEPARTMENT OF 
ADMINISTRATIVE SCIENCES 



Tarek Abdel-Hamid, Assistant Pro- 
fessor of Management Information 
Systems (1986); PhD, MIT Sloan 
School of Management, 1984. 



Daniel Roy Dolk, Associate Profes- 
sor of Management Information Sys- 
tems (1982); PhD, University of Ari- 
zona, 1982. 



Kent Harry Allison, Commander, 
U.S. Navy, Assistant Professor of 
Management (1987); DPA, Univer- 
sity of Southern California, 1982. 

Dan Calvin Boger, Associate Pro- 
fessor of Economics (1979); PhD, 
University of California at Berkeley, 
1979. 

Tung Xuan Bui, Associate Professor 
of Management Information Sys- 
tems (1984); PhD, New York Univer- 
sity, 1985. 

Paul Marshman Carrick, Associate 
Professor of Economics (1969); PhD, 
University of California at Berkeley, 
1956. 

William Howard Church, Professor 
Emeritus (1956); MSPA, University 
of Southern California, 1941. 

Alice Crawford, Adjunct Professor 
of Administrative Sciences (1988); 
MA, San Diego State University, 
1973. 

John Wallis Creighton, Professor 
Emeritus (1967); PhD, University of 
Michigan, 1954. 

-eslie Darbyshire, Professor Emeri- 
tus (1961); University of Washing- 
ton, 1957. 



James Robert Duke, Jr., Lieutenant 
Commander, U.S. Navy, Instructor 
in Financial Management (1985); 
MS, Naval Postgraduate School, 
1985. 

Mark Jan Eitelberg, Adjunct Pro- 
fessor of Public Administration 
(1982); PhD, New York University, 
1979. 

Richard S. Elster, Professor of Busi- 
ness Administrative Administra- 
tion (1969); PhD, University of Min- 
nesota, 1967. 

Carson Kan Eoyang, Associate Pro- 
fessor of Management (1974); PhD, 
Stanford University, 1976. 

Kenneth James Euske, Associate 
Professor of Accounting (1978); PhD, 
Arizona State University, 1978. 

Roger Dennis Evered, Professor of 
Administrative Sciences (1979); 
PhD, University of California at Los 
Angeles, 1973. 

James Morgan Fremgen, Professor 
of Accounting (1965); DBA, Indiana 
University, 1961. 

Barry Albert Frew, Adjunct Pro- 
fessor of Information Systems 
(1984); MS, Naval Postgraduate 
School, 1984. 
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William R. Gates, Professor of Ad- 
ministrative Sciences (1988); PhD, 
University of Pittsburgh, 1982. 

Rudolpho Gonzales, Adjunct Pro- 
fessor of Administrative Sciences 
(1987), PhDC, University of Cali- 
fornia at Davis, 1974. 

E. Neil Hart, LCDR, U.S. Navy, In- 
structor in Acquisition Contracting 
(1988); MS, Naval Postgraduate 
School, 1985. 

David Richard Henderson, Associ- 
ate Professor of Economics (1984); 
PhD, University of California at Los 
Angeles, 1976. 

Milton H. Hoever, Captain, U.S. 
Navy, Instructor in Telecommunica- 
tions Systems (1987), BS, Naval 
Postgraduate School, 1965. 

Fenn Clark Horton, Associate Pro- 
fessor of Economics (1964); PhD, 
Claremont Graduate School, 1968. 

Timothy Patrick Hudson, Major, 
U.S. Marine Corps, Instructor in 
Financial Management (1986); MS, 
Naval Postgraduate School, 1980. 

John B. Isett, Major, U.S. Air Force, 
Assistant Professor of Information 
Systems (1986); PhD, University of 
Texas at Austin, 1987. 

Carl Russell Jones, Professor of In- 
formation and Telecommunications 
Systems (1965); PhD, Claremont 
Graduate School, 1965. 

Lawrence R. Jones, Professor of 
Public Budgeting (1987); PhD, Uni- 
versity of California at Berkeley, 
1977. 

Melvin Bernard Kline, Professor 
Emeritus (1970); University of Cali- 
fornia at Los Angeles, 1966. 

David Vincent Lamm, Associate 
Professor of Acquisition and Con- 
tract Management (1978); DBA, 
George Washington University, 
1976. 



Shu Sheng Liao, Professor of Ac- 
counting (1977); PhD, University of 
Illinois, 1971. 

Norman Robert Lyons, Associate 
Professor of Management Informa- 
tion Systems (1979); PhD, Carnegie- 
Mellon University, 1972. 

Danny Gerald Matthews, Lieuten- 
ant Commander, U.S. Navy, Instruc- 
tor in Accounting (1986); MS, Naval 
Postgraduate School, 1983. 

Jerry Lee McCaffery, Professor of 
Public Budgeting (1984); PhD, Uni- 
versity of Wisconsin, 1972. 

Richard Allin McGonigal, Associ- 
ate Professor of Management (1974); 
PhD, Michigan State University, 
1971. 

Alan Wayne McMasters, Professor 
of Operations Research and Ad- 
ministrative Sciences (1965); PhD, 
University of California at Berkeley, 
1966. 

Stephen Louis Mehay, Professor of 
Labor Economics (1985); PhD, Uni- 
versity of California at Los Angeles, 
1973. 

Thomas Preston Moore, Assistant 
Professor of Management Science i 
(1986); PhD, Virginia Polytechnic 
Institute and State University, 1985. 

Yehia Kamel Mortagy, Adjunct In- 
structor in Information Systems 
(1986); MBA, University of Califor- 
nia at Los Angeles, 1979. 

Orrin Douglas Moses, Assistant 
Professor of Accounting (1985); PhD, 
University of California at Los 
Angeles, 1983. 

Benjamin J. Roberts, Adjunct Pro- 
fessor of Management (1985); PhD, 
Pennsylvania State University, 
1977. 
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Nancy Charlotte Roberts, Associ- 
ate Professor of Organization Be- 
havior (1986); PhD, Stanford Univer- 
sity, 1983. 

Joseph Girard San Miguel, Profes- 
sor of Accounting (1982); PhD, Uni- 
versity of Texas, 1972. 

Norman Floyd Schneidewind, Pro- 
fessor of Information Systems 
(1971); DBA, University of Southern 
California, 1966. 

John David Senger, Professor 
Emeritus (1957); PhD, University of 
Illinois, 1965. 

DBA, University of Southern Cali- 
fornia, 1966. 

Raymond William Smith, Lieuten- 
ant Commander, U.S. Navy, Instruc- 
tor in Acquisition and Contract Man- 
agement (1985); MS, Naval Post- 
graduate School, 1982. 

Loren Michael Solnick, Associate 
Professor of Labor Economics (1985); 
PhD, Cornell University, 1973. 



James Edward Suchan, Associate 
Professor of Managerial Communi- 
cation (1986); PhD, University of 
Illinois, 1980. 

George William Thomas, Associate 
Professor of Economics (1978); PhD, 
Purdue University, 1971. 

Kenneth W. Thomas, Professor of 
Administrative Sciences (1987); 
PhD, Purdue University, 1971. 

Dan Trietsch, Adjunct Professor of 
Administrative Sciences (1987); 
PhD, TelAviv University, 1983. 

Ronald Alfred Weitzman, Associ- 
ate Professor of Psychology (1971); 
PhD, Princeton University, 1959. 

David Richard Whipple, Jr., Pro- 
fessor of Economics and Policy Anal- 
ysis (1971); PhD, University of Kan- 
sas, 1971. 



Chairman: 

David R. Whipple, Professor, 

Code 54, Ingersoll Hall, Room 229, 
(408) 646-2161, AV 878-2161. 

Associate Chairman: 

Operations: 

George W. Thomas, Assoc. Prof., 
Code 54Te, Ingersoll Hall, Room 118, 
(408 646-2741, AV 878-2741. 

Research: 

Shu S. Liao, Professor, 

Code 54Lc, Ingersoll Hall, Room 302, 
(408) 646-2505, AV 878-2505. 

The Department of Administrative 
Sciences has primary responsibility 
or three academic programs, and 
awards three graduate degrees. The 
largest program is a group of curricula 



in Administrative Sciences. These cur- 
ricula include Acquisition and Con- 
tract Management, Financial Manage- 
ment, Manpower/Personnel/Training 
Analysis, Material Logistics Support, 
Systems Inventory Management, and 
Transportation Management. Gradu- 
ates of these curricula are awarded the 
degree Master of Science in Manage- 
ment. The Administrative Sciences 
curricula are accredited by the Nation- 
al Association of Schools of Public 
Affairs and Administration. 

Next largest is the Computer Sys- 
tems Management Curriculum, whose 
graduates receive the Master of Sci- 
ence in Information Systems. Finally, 
the Telecommunications Systems 
Management Curriculum leads to the 
degree Master of Science in Telecom- 
munications Systems Management. 

The Department has three micro- 
computer laboratories for instruction- 
al and research purposes. 
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MASTER OF SCIENCE 
IN INFORMATION SYSTEMS 

A candidate for the degree of Master 
of Science in Information Systems 
must successfully complete or validate 
core courses in each of the following 
disciplines: 

Accounting and financial manage- 
ment 

Organization sciences 
Information Systems 
Computer Science 
Economics 

Management theory and practice 
Quantitative methods 

In addition, each candidate’s curric- 
ulum must include the successful com- 
pletion of 48 quarter hours of graduate- 
level course work and an acceptable 
thesis or project. At least 12 quarter 
hours of the course work must be at the 
4000 level. Further, this graduate-level 
course work must include at least 24 
quarter hours in Administrative Sci- 
ences and at least 16 quarter hours in 
Computer Science. 

The candidate’s program must be 
approved by the Chairman of the De- 
partment of Administrative Sciences. 

MASTER OF SCIENCE 
IN MANAGEMENT 

The degree Master of Science in Man- 
agement requires: 

a. Completion or validation of the 
Management Fundamentals program, 
which consists of a total of 32 quarter 
hours of 2000 and 3000 level courses, 
including a minimum of the following 
hours by disciplines: 

Accounting and financial man- 



agement 6 

Economics 6 

Organization and 
management 6 

Quantitative methods 8 



b. In addition to the above, comple- 
tion of a minimum of 48 hours of grad- 
uate-level courses, at least 12 hours of 
which are at the 4000 level. 



c. The completion of an approved se 
quence of courses in the student’s area 
of concentration. 

d. The submission of an acceptable 
thesis on a topic previously approved 
by the Department of Administrative' 
Sciences. 

e. Final approval of a program from 
the Chairman, Department of Admin- 
istrative Sciences. 

MASTER OF SCIENCE 
IN 

TELECOMMUNICATIONS 
SYSTEMS MANAGEMENT 

The degree of Master of Science in 
Telecommunications Systems Man- 
agement will be awarded at the comple- 
tion of an interdisciplinary program 
that satisfies the following require- 
ments: 

a. A minimum of 56 quarter hours of 
graduate-level work, of which at least 
12 quarter hours must represent 
courses at the 4000 level. 

b. The program must consist of a 
minimum of graduate-level credit as 
follows: 

Administrative sciences and 
quantitative methods 40 

Communication systems and 
computer science 16 

c. In addition to the 56 quarter hours 
of graduate-level course credit, an ac- 
ceptable thesis must be completed. 
Each thesis shall have an advisor and 
a second reader, at least one of whom 
must be from the Department of Ad- 
ministrative Sciences. 

d. The program must be approved by 
the Chairman of the Department of Ad- 
ministrative Sciences. 

DEPARTMENTAL COURSE 
OFFERINGS 

AS1501 ENGLISH LANGUAGE 

SKILLS (4-0). 

A course in basic English to increase speak- 
ing and writing skills and to increase com- 
prehension. A pre and post conversation 
test is administered to each student. Open 
only to Allied Officers. 
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Upper Division or Graduate Courses 

AS3610 ECONOMIC ANALYSIS AND 
OPERATIONS RESEARCH (4-0). 

A presentation of basic economic concepts 
involved in the decision processes of individ- 
uals and groups faced with scarcity of 
resources. Topics covered include consumer 
theory and demand, individual behavior 
under uncertainty, output and input market 
structures, partial and general equilibrium 
analysis, and market imperfections and wel- 
fare analysis. PREREQUISITES: MA 

2042, MA 2110 (concurrently), and OA 
3201 (concurrently). 

AS3611 PLANNING AND CAPITAL 
ALLOCATION IN THE DEPARTMENT 
OF DEFENSE (4-1). 

Extension of concepts discussed in AS 3610 
to allocation of resources over time. Cov- 
ered are models of consumption and produc- 
tion over time, optimal investment decision 
pies and investment under uncertainty. 
VIodels of welfare economics and cost-ben- 
jfit analysis are presented. Cost effective- 
less and costing models from current prac- 
ices in DOD are examined. Institutional 
>rocedures and processes such as PPBS, 
7 YDP, and weapons systems acquisition 
ire also discussed. PREREQUISITES: AS 
(1610 and OA3103. 

Graduate Courses 

VS4601 DECISION MAKING IN COM- 
MAND (4-0). 

This course will focus on the processes and 
nechanisms of decision making in military 
irganizations, especially in the context of 
var. After a review of concepts, theories, 
md models relevant to decision making in 
►rganizations, the course will analyze the 
lature of and constraints on command and 
ontrol in military organizations. Also, a 
omparison will be made of the consc- 
iences of different organization structures 
•n decision making and implementation, 
xhnology, organization design, and conflict 
esolution. PREREQUISITES: CM 3111 

nd OS 3636 (or equivalent). 



AS4613 THEORY OF SYSTEMS ANAL- 
YSIS (4-0). 

Systems analysis (cost-effectiveness anal- 
ysis) formulated as commensurable and 
incommensurable physical capital invest- 
ment choice models. Emphasis on decision 
rules and the nature of opportunity costs 
with respect to scale and timing of invest- 
ment. Interpretation of methods of risk, 
modeling, and solution computation. Theory 
of the second best: theory of the social dis- 
count rate. Introduction to models planning 
and control emphasizing decentralization of 
the decision making problem. PREREQUI- 
SITES: AS 3611 and OA 4201 (concurrently). 

TELECOMMUNICATIONS 

SYSTEMS 

MANAGEMENT COURSES 

CM0001 SEMINAR FOR TELECOMMU- 
NICATION SYSTEMS MANAGEMENT 
STUDENTS (0-2). 

Guest lectures. Thesis and research pre- 
sentations. 

CM0810 THESIS RESEARCH FOR 
TELECOMMUNICATIONS SYSTEMS 
MANAGEMENT STUDENTS (0-0). 

Every student conducting thesis research 
will enroll in this course. 

Upper Division or Graduate Courses 

CM3001 MICROECONOMICS FOR 
TELECOMMUNICATIONS (4-0). 
Fundamentals of resource allocations in a 
market based economic system. Emphasis 
is on basic cost and value concepts, 
oligopolistic and monopolistic industry 
behavior, and regulation of industry behav- 
ior. Examples for Telecommunications are 
employed. PREREQUISITES: MA 1117 

(or equivalent), MN 2155. 

CM3002 ECONOMIC EVALUATION 
OF TELECOMMUNICATIONS SYS- 
TEMS (4-0). 

Study of economic evaluation concepts and 
methods for Telecommunications Systems. 
Topics include cost-performance (value) 
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analyses, capacity choice, and allocating 
telecommunications services by pricing 
mechanisms. PREREQUISITES: CM3001, 
OS3005. 

CM3111 C3 MISSION AND ORGANIZA- 
TION (4-0). 

A survey of command, control, and communi- 
cations organizations within OSD, JCS, and 
the Service Headquarters. Execution of 
National Strategic Nuclear Policy and plan- 
ning for joint employment of general purpose 
forces are discussed. Service combat orga- 
nization and service tactical C3 systems are 
covered. Emphasis is on description of 
existing C3 organizations and systems, 
with brief historical perspective. PREREQ- 
UISITE: SECRET clearance. 

CM3112 NAVY TELECOMMUNICA- 
TIONS SYSTEMS (4-0). 

Description of the Naval Telecommunica- 
tions Systems, with emphasis on the organi- 
zation and management control and opera- 
tional direction of the facilities. Current sub- 
systems are described in detail. 
PREREQUISITES: SECRET clearance and 

CM 31 11 or permission of the instructor. 

Graduate Courses 

CM4003 SEMINAR IN TELECOMMU- 
NICATIONS SYSTEMS MANAGE- 
MENT (V-0). 

Study of a variety of topics of current inter- 
est in telecommunications systems, to be 
determined by the instructor. PREREQUI- 
SITES: A background in telecommunica- 

tions systems and permission of the instruc- 
tor. 

CM4502 TELECOMMUNICATION NET- 
WORKS (4-0). 

This course covers telecommunications net- 
work design, development, and management 
topics, including service requirements deter- 
mination, signaling, interoperability, switch- 
ing, synchronization protocols, demand, and 
architecture, A variety of applications will 
be presented. PREREQUISITE: IS 3502. 



CM4925 TELECOMMUNICATION; 
SYSTEMS, INDUSTRY, AND REGULA 
TION (4-0). 

Study of the telecommunications industr 
(domestic and international) and its regula 
tion by Congress, Executive Branch, Fedei 
al Communications Commission, and Inter 
national Telecommunications Union. Consid 
eration of special issues, including allocatio 
of the spectrum, telecommunication servic 
pricing, and DOD lease decisions. PRE 
REQUISITES: CM 3002 and OS 3005. 

INFORMATION 
SYSTEMS COURSES 

•IS0001 SEMINAR FOR COMPUTE! 
SYSTEMS MANAGEMENT STE 
DENTS (0-2). 

Guest lectures. Thesis and research pre 
sentations. 

IS0123 COMPUTER SKILLS DEVEL 
OPMENT (0-2). 

An introduction to the use and operation o 
microcomputers with emphasis on applica 
tions in the administrative sciences. Expo 
sure to pertinent software packages. Grad 
ed on a Pass/Fail basis only. 

IS0810 THESIS RESEARCH FOR COM 
PUTER SYSTEMS MANAGEMENI 
STUDENTS (0-0). 

Every student conducting thesis researcl 
will enroll in this course. 

Upper Division Courses 

IS 2000 INTRODUCTION TO COMPUT 
ER MANAGEMENT (3-0). 

This course will provide an introduction k 
the field of automatic data processing ark 
the functions and responsibilities of the com 
puter manager. Specific topics include a sur 
vey of contemporary computer applications 
hardware and software, and introductions tc 
personnel management, financial manage 
ment, quantitative methods, and compute; 
science in the computer management func 
tion. 
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IS2100 INFORMATION SYSTEMS 
LABORATORY (0-2). 

The objective is to develop computer litera- 
cy early in the Computer Systems Manage- 
ment student’s program and to reinforce 
material in IS 2000. Students will perform 
elementary laboratory assignments involv- 
ing use of micro-computer systems and digi- 
tal logic; hardware architecture; machine, 
assembly, and high-order language pro- 
gramming, and application packages such as 
database management and word process- 
ing. PREREQUISITE: IS 2000. 



Upper Division or Graduate Courses 

IS 3000 DISTRIBUTED COMPUTER 

SYSTEM (4-0). 

This course covers the technology, applica- 
tion and management of distributed comput- 
er systems. Specific topics include distribut- 
ed processing, distributed data base man- 
agement, communication facilities and 
protocols, economic and performance analy- 
sis, and managerial and organizational prob- 
lems. PREREQUISITES: CS 2810, CS 

3010, or CS 3400, and IS 3170 (may be tak- 
en concurrently). 

IS3100 SURVEY OF CONTEMPO- 

RARY COMPUTER SYSTEMS (3-0). 
Study and analysis of contemporary large, 
mini, and micro computer systems, including 
hardware, applications of software, operat- 
ing systems and price characteristics. 
Emphasis is on the study and comparison of 
specific vendor’s systems which are avail- 
able in the market and evaluation of their 
applicability to various military require- 
ments. Trends in computer technology and 
pricing structures. PREREQUISITES: CS 
2810, CS 3010, or CS 3400, CS 3030 or CS 
3112, and IS 3170. 

S3170 ECONOMIC EVALUATION OF 
NFORMATION SYSTEMS (4-0). 
fhe basic principles of microeconomics 
>pplied to information systems. Microeco- 
tomic topics include demand, cost, produc- 
ion theory, competition, monopoly, interest 



rates and present values. Information sys- 
tems topics include capacity planning, capi- 
tal budgeting, pricing for computer services, 
and a study of the information industries 
(computers and software). PREREQUI- 
SITE: MN 2155 (may be taken concurrent- 
ly). 

IS3183 MANAGEMENT INFORMA- 
TION SYSTEMS (4-0). 

Study of what an information system is, how 
the computer and other resources fit into the 
system, and management considerations 
involved in computer-based informations 
systems. Issues will be discussed from the 
perspective of the user of information sys- 
tems, and not that of the MIS specialist. 
PREREQUISITES: MN3105 and a basic 

computer course. 

IS3220 COMPUTER CENTER MAN- 
AGEMENT (3-2). 

Theory and practice of the management of 
computer center operations. Specific topics 
include facilities planning, production 
scheduling and control, operational proce- 
dures, and computer performance evalua- 
tion. PREREQUISITES: CS 3030 and OS 
3004. 

IS3502 COMPUTER NETWORKS: 
WIDE AREA/LOCAL AREA (4-0). 
Analysis, evaluation, management and 
development of wide area and local area 
computer networks and supporting packet 
switching computer communication sys- 
tems. Specific topics include network archi- 
tectures, protocols, functions, standards, 
error detection/correction, cost reduction, 
interconnection, management, and security. 
Example systems include Defense Data 
Network, System Network Architecture, 
DECNET, Ethernet, token ring, broad band, 
fiber optics, private automatic branch 
exchanges, and satellite communications 
systems. PREREQUISITES: CS 2810, CS 
3010, and OS 3004. 

IS3503 MICRO-COMPUTER NET- 
WORKS (3-2). 

This course covers the theory, application, 
and operation of microcomputer networks. 
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Students learn, evaluate, compare, and oper- 
ate several contemporary microcomputer 
networks, such as IBM PC Net, IBM 
Token-Ring, Apple Computer Apple-Talk, 3 
Comm Ethernet, mainframe emulations, and 
LAN internets. Student reports on compar- 
ative evaluations of contemporary micro- 
computer networks will be required. The 
IEEE Local Area Network Standards will 
be covered. PREREQUISITES: IS 3502 

(concurrently). 

Graduate Courses 

IS4182 INFORMATION SYSTEMS 
MANAGEMENT (4-0). 

Management of ADP in the Federal govern- 
ment, especially in the Department of 
Defense. Specific topics include identifica- 
tion of problems managing information sys- 
tems, the identification of appropriate ana- 
lytical methods to reduce risk, minimize neg- 
ative impacts or to solve those problems. It 
is the capstone CSM course that draws 
from previous courses and studies the 
development of practical, workable solutions 
to IRM problems. PREREQUISITE: IS4200 
(concurrently). 

IS4183 APPLICATIONS OF DATA- 
BASE MANAGEMENT SYSTEMS (4-0). 
Applications-oriented introduction to 
database management systems technology. 
Survey of current database systems and 
approaches to database technology. Techni- 
cal and administrative considerations 
involved in a database implementation pro- 
ject are considered. Students will be 
expected to implement an applications sys- 
tems using a database management pack- 
age. PREREQUISITES: CS 3010, CS 3020, 
and IS 2000. 

IS4184 INFORMATION RESOURCE 
MANAGEMENT IN DON/DOD (4-0). 

This course is concerned with understanding 
the major aspects of information resource 
management (IRM) and how it is conducted 
in DOD and DON. Special attention will be 
paid to database administration with empha- 
sis on how to implement security, concurren- 



cy, failure recovery, and performance mon 
toring/tuning in a relational database mai 
agement environment like ORACLE c 
INGRES. Examples of IRM and DBA prac 
tice with relevant expertise from the Navi 
DOD. and private sector. 

IS4185 DECISION SUPPORT SYS 
TEMS (4-0). 

The application and design of compute 
based information systems to support dec 
sion making for management planning, cor 
trol, and operations. Survey of current dec 
sion support systems and approaches 1 
DSS technology, including artificial intell 
gence and expert systems. Students will t 
expected to implement an application sy< 
tern using available DSS tools. PREREQ 
UISITES: MN2155, MN3105, OS3101, an 
IS 2000 or equivalent 



IS4200 SYSTEM ANALYSIS ANI 
DESIGN (4-0). 

This course covers computer-based syster 
development including the following con 
cepts, methodologies, tools, and technique 
for: information systems requirements anal 
ysis, technical and economic feasibility stud 
ies, systems costing and data communica 
tions hardware and software trade-off eval 
uations and specifications, conversion, an 
testing. PREREQUISITES: CS 2810, C 

3010, and CS 3020 or CS 2810, CS 3111 
and CS 3400. 



IS4300 SOFTWARE ENGINEERED 
AND MANAGEMENT (4-0). 

The objective of this course is to educat 
the student in areas of great concern to th 
Department of Defense in the fields of soft 
ware engineering and management. Th 
course examines both the technologies, 
tools of software production as well as th 
software engineering techniques for soft 
ware project management. Software test 
ing, metrics and reliability are also covered 
PREREQUISITES: CS 3030, IS 3170, an* 
OS 3004. 
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IS4925 SEMINAR IN INFORMATION 
SYSTEMS (V-0). 

Study of a variety of topics of current inter- 
est in information systems, to be deter- 
mined by the instructor. PREREQUI- 
SITES: A background of information sys- 

tems and permission of the instructor. 



MANAGEMENT COURSES 

MN0001 SEMINAR FOR ADMINIS- 
TRATIVE SCIENCE STUDENTS. (0-2). 

Guests lectures. Thesis and research pre- 
sentations. 

MN0810 THESIS RESEARCH FOR 
ADMINISTRATIVE SCIENCE STU- 
DENTS (0-0). 

Every student conducting thesis research 
will enroll in this course. 

Upper Division Courses 

MN2031 ECONOMIC DECISION MAK- 
ING (4-0). 

The macro -economic section focuses on 
methods of national income determination, 
the consumption function, the multiplier, and 
the impact of fiscal and monetary policies. 
The microeconomic section analyzes individ- 
ual economic decisions and their relation to 
attainment of market equilibria. PREREQ- 
UISITE: MA 2300 (concurrently). 

MN2111 SEMINAR IN MANPOWER, 
PERSONNEL, AND TRAINING ISSUES 

I (0-2). 

A introduction to the institutional and issue 
focus of the military MPT system. Graded 
on a Pass/Fail basis only. 

MN21I2 SEMINAR IN MANPOWER, 
PERSONNEL, AND TRAINING ISSUES 

II (0-2). 

Exposure to elementary analysis of prob- 
ems and issues in the contemporary mili- 
.ary MPT system. Graded on Pass/Fail 
oasis only. 



MN2113 SEMINAR IN MANPOWER, 
PERSONNEL AND TRAINING ISSUES 
III (0-2). 

Presentation and discussion of contempo- 
rary issues and problems associated with 
components of the MPT arena. Graded on a 
Pass/Fail basis only. 

MN2150 FINANCIAL ACCOUNTING 
(4-0). 

Study of basic accounting concepts and stan- 
dards. Specific topics include the accounting 
cycle, asset valuation, equities and capital 
structure, earnings measurement, cash flow 
analysis, and financial statement analysis. 
(May be taken through Continuing Educa- 
tion.) 

MN2155 ACCOUNTING FOR MANAGE- 
MENT (4-0). 

Brief introduction to financial accounting, 
with emphasis on the content and analysis 
of financial statements. Specific topics in 
management accounting include fundamen- 
tals of cost accounting, cost-volume-profit 
analysis, budgeting, relevant costs for deci- 
sion making, capital budgeting, and financial 
performance measures. (Closed to students 
in Administrative Science curricula.) 

MN2302 SEMINAR FOR ACQUISI- 
TION AND CONTRACTING STU- 
DENTS (0-3). 

Guests lectures. Thesis and research pre- 
sentations. Preparation for Certified Profes- 
sional Contracts Management certificate 
examinations. Graded on a Pass/Fail basis 
only. 

Upper Division or Graduate Courses 

MN3105 ORGANIZATION AND MAN- 
AGEMENT (4-0). 

Study of managing organizations in a 
dynamic environment. Emphasis is on man- 
agerial decision making, leadership, plan- 
ning and control, organizational structure 
and planned organizational change, and their 
systemic impacts on organizational effec- 
tiveness and adaptation. 
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MN3111 PERSONNEL MANAGEMENT 
PROCESSES (4-0). 

A broad coverage of human behavior in the 
work situation, with special emphasis on 
the problem of work in the Naval environ- 
ment. Topical areas covered include selec- 
tion, placement, training, and evaluation of 
personnel; motivation, remuneration, 
morale, supervision, and working conditions 
in organizations; equipment design and man- 
machine relationships, and consumer (user) 
behavior and the impact of technological pro- 
grams. PREREQUISITES: MN 3105 and 
OS 3106 (concurrently). 

MN3123 MILITARY SOCIOLOGY (4-0). 
An exploration of classical theories of soci- 
ology pertaining to civilian-military relations 
with modem applications to command and 
control problems. Sexism, racism, family 
dissolution, unionization, bureaucratic iner- 
tia, career patterns, and professionalism are 
considered from the perspective of sociolo- 
gy. PREREQUISITE: MN 3105. 

MN3140 MICROECONOMIC THEO- 
RY (4-0). 

Determination of the allocation of resources 
and the distribution of output. Consumer 
and producer choice theory. Partial equilibri- 
um analysis. Welfare economics. Applica- 
tions to defense problems are emphasized. 
PREREQUISITES: MA 2300 and MN 2031. 

MN3161 MANAGERIAL ACCOUNT- 
ING (4-0). 

Introduction to cost determination systems, 
including job order systems, overhead cost- 
ing, variable and absorption costing, and 
standard costs. Emphasis is on applica- 
tions of financial data to planning, control, 
and decision making. Topics covered 
include budgeting, flexible budgets, variance 
analysis, performance measures, cost-vol- 
ume-profit analysis, cost analysis for deci- 
sion making, and capital budgeting. PRE- 
REQUISITE: MN 2150. (May be taken 

through Continuing Education.) 



MN3172 PUBLIC POLICY PROCESS 
ES (4-0). 

A presentation of means by which resource 
are allocated to the production of goods i 
the defense sector. Defense budget prepa 
ration. Presidental policy making and man 
agement and Congressional budget actio 
are considered. PREREQUISITE: MI 

3140. 



MN3301 SYSTEMS ACQUISITIOI 
AND PROJECT MANAGEMENT (4-0). 
This course provides the student with a 
understanding of the underlying philosc 
phies and concepts of the systems acquisi 
tion process and the practical application c 
project management methods within thi 
process. Topics include the evolution ant 
current state of systems acquisition man 
agement; the defense systems acquisitioi 
cycle; user -producer acquisition manage 
ment disciplines and activities; and projec 
planning, organization, staffing, directing 
and controlling. 

MN3303 PRINCIPLES OF ACQUIS! 
TION AND CONTRACTING (4-0). 
Introduction to the principles of acquisitio 
and contraction. This course presents th 
fundamentals of the Federal Acquisitio 
Regulation and the DOD Supplement; th 
acquisition and contracting processe; 
including requirements determination, acqui 
sition strategies, basic contract law, ethic! 
and contracting methods, and acquisi 
tion/con tract management techniques. 



MN3304 CONTRACT PRICING AM 
NEGOTIATIONS (4-0). 

This course involves the study of pricin 
theory and strategies, cost methods, cos 
and price analysis, cost principles, Cos 
Accounting Standards, and contract negotia 
tions. Students develop and sharpen negoti 
ating skills by participating in practical nego 
tiation exercises. PREREQUISITES: MI 
3140, MN 3303, and OS 3105. 
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VIN3305 CONTRACT ADMINISTRA- 
TION (4-0). 

This course stresses the management skills 
ind techniques necessary for the successful 
fidministration of government prime con- 
racts and subcontracts. Topics include 
nanaging contract progress and perfor- 
nance, change control, quality control, 
:ost/financial control, property, terminations, 
ind regulatory and policy concerns. PRE- 
REQUISITE: MN 3304 

VIN3307 ADP ACQUISITION (4-0). 
ntroduction to the management principles, 
concepts, and issues involved in Federal 
government acquisition of ADP require- 
ments. The course focuses on the concepts 
>f system acquisition and project manage- 
nent, as they pertain to ADP acquisition 
ind specific purchases of computer hard- 
vare and software. PREREQUISITE: 
Enrollment Computer Systems Manage- 
nent curriculum or permission of the instruc- 
or. 

V1N3333 MANAGERIAL COMMUNICA- 
TION SKILLS (4-0). 

This course provides students with the writ- 
ng, speaking, listening, and communication 
•roblem-solving skills required of them to 
>e effective managers. Instruction concen- 
rates on writing clear, concise documents, 
living effective briefings and presentations, 
leveloping strong listening skills, conduct- 
ng meetings that get results, managing the 
ommunication skills of subordinates, and 
ntegrating new communication technologies 
rith existing ones. PREREQUISITE: 
Enrollment in an Administrative Sciences 
, Curriculum or permission of the instructor. 

MN3371 CONTRACTS MANAGE- 
MENTS AND ADMINISTRATION (4-0). 
tudy of the characteristics and phases of 
le contracting process. Coverage includes 
lanning, execution, and control of the con- 
acting process; techniques used in pur- 
hasing goods and services of varying com- 
lexities; and the relationship of contracting 
) the acquisition process. 



MN3372 MATERIAL LOGISTICS (4-0). 
An overview of the elements of business 
logistics, including purchasing, inventory 
management, warehousing, materials han- 
dling, transportation and traffic manage- 
ment, facilities location, and the structure f 
the logistics function within an organiza- 
tion. PREREQUISITE: OS 3105. 

MN3373 TRANSPORTATION MAN- 
AGEMENT I (4-0). 

Analysis of transportation systems from a 
managerial perspective. Topics include car- 
riers and users of systems; alternative 
modes; intra and intermodal competitive 
relationships; regulatory and legal consider- 
ations; demand, cost, and pricing analysis; 
and managerial resource allocation prob- 
lems. Application of these topics to the 
U.S. domestic freight transportation net- 
work. PREREQUISITE: MN 3140 (may be 
taken concurrently) 

MN3374 PRODUCTION/OPERATIONS 
MANAGEMENT (4-0). 

Analytical techniques which facilitate pro- 
duction and operations management. Topics 
include forecasting, facilities planning and 
location, manufacturing resources planning, 
shop floor scheduling, work measurement, 
quality control, project control, robotics, and 
flexible manufacturing. PREREQUISITE: 
OS 3006. 

MN3375 MATERIAL HANDLING SYS- 
TEMS (4-0). 

A study of the principles and systems con- 
cepts of materials handling and their applica- 
tion in the design of a materials handling 
system. An overview of current DOD auto- 
mated materials handling systems is also 
provided. 

MN3377 INVENTORY MANAGEMENT 
(4-0). 

The inventory management process of the 
Naval Supply Systems Command, with 
emphasis on the procedures for determining 
when and how much of a given item to 
order. Provisioning, wholesale and retail 
replenishment, and the supply budgetary 
process. PREREQUISITE: OS 3105. 
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MN3650 HEALTH ECONOMICS (4-0). 

An overview and analysis of the underlying 
elements of the continuing problems in the 
military and civilian health care delivery sys- 
tems. Elements covered are organizational 
structure and change in the mode of health 
care delivery; supply, demand, output, and 
quality measurement of health services; the 
impact of health care legislation; and the 
relationship of the military and civilian sec- 
tors. PREREQUISITE: A course in microe- 
conomics. 

MN3760 MANPOWER ECONOMICS I 
(4-0). 

An introduction to the theoretical aspects of 
labor economics. Concepts covered include 
the supply of labor, the demand for labor, 
market wage determination, internal labor 
markets, human capital formation and earn- 
ings functions, migration and turnover, com- 
pensating wage differentials, pay and 
employment discrimination, and unemploy- 
ment and inflation. PREREQUISITE: MN 
3140. 

MN3801 TECHNOLOGY TRANSFER 
(4-0). 

The study of dissemination and utilization of 
technology and associated problems, with 
emphasis on communications, sociology, 
and organizational factors. PREREQUI- 
SITE: MN 3105 or graduate standing in a 
technical curriculum and permission of the 
instructor. 

MN3900 READINGS IN ADMINISTRA- 
TIVE SCIENCES (1-0). 

An individualized program of readings and 
study in some area of the administrative sci- 
ences, designed to meet the student’s spe- 
cial educational needs. PREREQUISITES: 
A background in the area of study and 
departmental approval. Graded on a 
Pass/Fail basis only. 

MN3902 MPT COMPUTER SKILLS 
ENHANCEMENT (0-2). 

Extension and application of the basic skills 
covered in IS 0123, with particular reference 
to applications using the MVS (batch) pro- 
cessing system. PREREQUISITE: IS 

0123. Graded on Pass/Fail basis only. 



Graduate Courses 

MN4105 MANAGEMENT POLICY (4-0). 
Study and analysis of complex managers 
situations requiring comprehensive integral 
ed decision making. Topics include opera 
tional and strategic planning, policy formula, 
tion, executive control, environmental adap 
tation and management of change. Cas 
studies in both the public and private sec 
tors are used. PREREQUISITE: Open onl; 
to students in the final quarter of an Admin 
istrative Science curriculum, Computer Sys 
terns Management, or Telecommunication; 
Systems Management. 

MN4106 MANPOWER/ PERSONNEL 
POLICY ANALYSIS (4-0). 

Study and analysis of manpower/personne 
policy alternatives with emphasis on identi 
fying the trade-offs involved, the dynamic 
impact of major policy decisions, and the 
short-term and long-term consequences ol 
decisions. Review, use, and evaluation ol 
tools to aid in selecting policy alternatives, 
Study of representative cases. PREREQUI- 
SITE: Open only to students in the final 
quarter of the Manpower, Personnel and 
Training Analysis curriculum. 

MN4110 MULTIVARIATE MANPOW- 
ER DATA ANALYSIS I (5-2). 

The methodology of research analyses, 
including processes and statistical tech- 
niques used to construct and test mathemat- 
ical representations of relationships in the 
world of manpower: classical linear regres- 
sion model, multiple regression when the 
standard assumptions are not met, qualita- 
tive choice models, discriminant analysis, 
principal component analysis, factor analy- 
sis, canonical correlation analysis, and clus- 
ter analysis. PREREQUISITE: A course in 
statistics. 

MN4111 MULTIVARIATE MANPOW- 
ER DATA ANALYSIS II (5-2). 

The methodology of research analyses, 
including processes and statistical tech- 
niques used to construct and test mathemat- 
ical representations of relationships in the 
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world of manpower: classical linear regres- 
sion model, multiple regression when the 
standard assumptions are not met, qualita- 
tive choice models, discriminant analysis, 
principal component analysis, factor analy- 
sis, canonical correlation analysis, and clus- 
ter analysis. PREREQUISITE: A course 

in statistics. 

MN4117 JOB ANALYSIS AND PER- 
SONNEL TRAINING (4-0). 

Study of job analysis and its use in deter- 
mining training requirements. Consideration 
of instructional systems development and 
training pipeline management. Attention to 
cost-benefit issues involving training in 
regard to selection, equipment design, 
changing job requirements, and career devel- 
opment. PREREQUISITE: MN 3111. 

V1N4119 SEMINAR IN MANPOWER 
ANALYSIS (Variable). 

Study of a variety of topics of current inter- 
est in manpower analysis, to be determined 
by the instructor. PREREQUISITES: A 
background in manpower analysis and per- 
nission of the instructor. 

VIN4121 ORGANIZATION THEORY (4- 

». 

Study of the major theories of modem orga- 
lizations. This course emphasizes the anal- 

i /sis of organizational phenomena from mul- 
iple perspectives, using theories of individ- 
ual, group, and organizational behavior. 
Topics include organization design and cul- 
ure, political analysis of organizations, 
nanagement of change, open systems theo- 
y, and contingency theories. PREREQUI- 
SITE: MN 3105. 

MN4122 PLANNING AND CONTROL: 
MEASUREMENT AND EVALUATION 
4-0). 

Theory and techniques of the managerial 
unctions of planning and control. Emphasis 
s placed on the effects of the planning and 
Control structure on the behavior of human 
■omponents of the system. Topics include 
ne problems associated with the utilization 
)f surrogates for measurement purposes; 



the analysis of the influence of assumptions, 
values, and objectives on the planning and 
control process; budgeting and forecasting, 
and performance evaluation and the reward 
structure. PREREQUISITES: MN 3105 and 
MN 3161. 

MN4125 MANAGING PLANNED 
CHANGE IN COMPLEX ORGANIZA- 
TIONS (4-0). 

Examination of the approaches to planning 
and managing change efforts in complex 
social systems made up of the interdepen- 
dent components of technology, structure, 
task, and people and of the role of the man- 
ager or staff specialist and the process of 
helping. Emphasis is placed on strategies 
and technologies for diagnosis and planning 
aimed at effective implementation. Opportu- 
nities for practice using both simulations 
and actual organizational cases. Focuses 
on problems involved in effective implemen- 
tation of technologically, structurally, or 
human resource based planned change 
efforts. PREREQUISITE: MN3105. 

MN4127 SEMINAR IN ORGANIZA- 
TION BEHAVIOR (Variable). 

Study of a variety of topics of current inter- 
est in organization behavior, to be deter- 
mined by the instructor. PREREQUISITES: 
A background in organization behavior and 
permission of the instructor. 

MN4145 POLICY ANALYSIS (4-0). 

The application of economic methods to non- 
market transactions. Analysis of large 
scale defense resource allocation problems. 
Weapon system definition. Life cycle cost 
models. Examples of cost-benefit and cost- 
effectiveness analyses. PREREQUISITES: 
MN 3140, MN 3161, and OS 3106. 

MN4I51 INTERNAL CONTROL AND 
FINANCIAL AUDITING (4-0). 

Study of the objectives and techniques of 
internal control systems and of audits of 
financial reports and records. Specific topics 
include the independent audit function in 
America, audit evidence, audit procedures, 
the auditor’s decision process, statistical 
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sampling, and special controls and audit 
problems in computer-based systems. Aud- 
its of several transaction cycles are exam- 
ined. PREREQUISITES: MN 3161/ OS 
3106, and a basic computer course. 

MN4152 CORPORATE FINANCIAL 
MANAGEMENT (4-0). 

The management of the finance function in 
industry, with particular attention to defense 
contractors. Specific topics include cash and 
working capital management, long-term 
financing, and determination of optimal capi- 
tal structure. PREREQUISITE: MN 3161. 

MN4153 SEMINAR IN FINANCIAL 
MANAGEMENT (Variable). 

Study of a variety of topics of current inter- 
est in financial management, to be deter- 
mined by the instructor. PREREQUISITES: 
A background in financial management and 
permission of the Instructor. 

MN4154 FINANCIAL MANAGEMENT 
IN THE ARMED FORCES (4-0). 

Review of financial management concepts 
and practices in DOD and the Armed 
Forces, with emphasis on the Department 
of the Navy. Includes study of PPBS, con- 
trollership, budget formulation and execu- 
tion, headquarters and field activity account- 
ing systems, and various types of funds. 
PREREQUISITES: MN 2155 or MN 3161 
and MN 3172. 

MN4155 OPERATIONAL AUDITING 
(4-0). 

This course examines auditing as a tool of 
management control in large, complex orga- 
nizations. Case studies are used to discuss 
the scope of the audit, audit procedures, 
audit findings and recommendations, auditor 
training and professionalism, and the roles 
and responsibilities of auditee-managers, 
users of audit reports, and auditors. The 
General Accounting Office’s audit and inter- 
nal control standards are also examined, as 
well as directives of the Office of Manage- 
ment and Budget, Department of Defense, 
and Department of the Navy. During the 
last few weeks, students do field research 
on an operational audit for a local organiza- 
tional audit for a local organization. PRE- 
REQUISITE: MN 3161. 



MN4159 FINANCIAL REPORTING 
AND ANALYSIS (4-0). 

Advanced study of basic accounting con- 
cepts underlying published financial reports. 
Emphasis is placed on the measurement, 
communication, and evaluation processes. 
Topics include setting accounting policies, 
alternative bases of valuation, alternative 
concepts of earnings, and discussion of con- 
troversial accounting issues. The course 
takes the perspective of managers and 
users of financial information. PREREQUI- 
SITE: MN 3161. 

MN4161 FINANCIAL MANAGEMENT 
CONTROL SYSTEMS (4-0). 

Study of the structure and the processes of 
management control in government organi- 
zations. Specific topics include the basic 
concepts of planning and control, organiza- 
tion of the management control function, 
measurement of inputs and outputs, pricing 
government services, programming, budget- 
ing, accounting, and performance evalua- 
tion. PREREQUISITES: MN 3105 and MN 
2155 or MN 3161. 

MN4162 COST ACCOUNTING (4-0). 
Review of basic cost accounting proce- 
dures. Indepth study of cost accounting sys- 
tems, allocation of direct and indirect costs 
to cost objectives, and special problems of 
accounting for materials, labor, and over- 
head costs. Specific attention is given to 
the objectives and the substance of Cost 
Accounting Standards for negotiated 
defense procurement contracts. PREREQ- 
UISITE: MN 3161. 

MN4163 ANALYTICAL TECHNIQUES 
FOR FINANCIAL CONTROL AND 
PLANNING (4-0). 

Study of quantitative methods most useful 
for financial planning and control. Emphasis 
is on developing quantitative methods as 
decision support tools, with available com- 
puter software as computational aids. Cov- 
ered are introductions to the relevant quanti- 
tative techniques, the conditions for suc- 
cessful applications, data needed for 
applications, and the use of computational 
aids for problem solving. The goal is to pro- 
vide sufficient competency for students to 
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apply sophisticated analytical techniques to 
various planning and control environments 
in the public sector. PREREQUISITES: MN 
fbl61 and OS 3106. 

MN4301 CONTRACTING FOR MAJOR 
SYSTEMS (4-0). 

Study of the major systems contracting pro- 
cess, procedures, and practices. This 
course focuses on the contracting process of 
the Navy Systems Commands and the 
Major Weapons Acquisition Process as 
described in SECNAVINST 5000.1. Major 
topics include contracting organization for 
systems acquisition, systems acquisition 
process, business clearance process, source 
selection, multi-year procurement, IMIP, 
and administration of major contracts. 
Related topics include funding, reliabili- 
ty/maintainability, ILS, foreign military 
sales, and initial provisioning/spare parts 
support. PREREQUISITE: MN 3305 or per- 
mission of the instructor. 

MN4302 PUBLIC EXPENDITURE POL- 
ICY AND ANALYSIS (4-0). 

Government resource decision making in the 
defense budgeting process. Models of bud- 
get and policy decision making . Analysis of 
contemporary defense policy issues and 
their resource implications. Historical evolu- 
tion of defense organizations and relation- 
ship to Congress and the Executive. PRE- 
REQUISITE: MN 4145. 

MN4310 LOGISTICS ENGINEERING 
(4-0). 

The concept of integrated logistics support 
and its development. Operational require- 
ments, system maintenance concept, func- 
tional analysis, life cycle costs, logistics 
support analysis, systems design, test and 
evaluation, and production, provisioning and 
resupply of repair and spare parts. PRE- 
REQUISITE: OS 3006 (concurrently). 

MN4371 ACQUISITION AND CON- 
TRACTING POLICY (4-0). 

A seminar using case studies and current 
acquisition issues to analyze government 
and business acquisition/contracting poli- 
cies. Emphasis is on acquisition/contracting 
decision making and policy formulation. 



PREREQUISITES: MN 4301 and MN 3301 
and MN 3371 and permission of the instruc- 
tor. 

MN4372 SEMINAR IN ACQUISITION 
AND CONTRACT MANAGEMENT 
(Variable). 

Study of a variety of topics of current inter- 
est in acquisition and contracting, to be 
determined by the instructor. PREREQUI- 
SITES: A background in acquisition and per- 
mission of the instructor. 

MN4373 TRANSPORTATION MAN- 
AGEMENT II (4-0). 

A continuation of MN 3373. Concentration 
of the management of large-scale trans- 
portation networks, emphasizing interna- 
tional transportation and the role of the U.S. 
merchant marine. Also covered are the 
DOD transportation agencies, DOD trans- 
portation planning models, and current 
research in commercial and military trans- 
portation. PREREQUISITES: MN 3373 or 
permission of instructor and SECRET 
NOFORN clearance. 

MN4376 SEMINAR IN MATERIAL 
LOGISTICS (4-0). 

Study of a variety of topics of current inter- 
est in logistics, to be determined by the 
instructor. PREREQUISITES: A back- 
ground in logistics and permission of the 
instructor. 

MN4500 PRODUCTIVITY ANALYSIS 
(4-0). 

Study of the theoretical and institutional 
foundations of the analysis of productivity 
measurement and enhancement programs in 
DOD. Emphasis is placed on methods of 
applying microeconomic and organizational 
effectiveness principles and concepts to the 
critical analysis of proposed and existing 
DOD productivity programs, as well as to 
the development of alternatives which have 
higher probabilities of effecting the desired 
increases in program effectiveness and effi- 
ciency. PREREQUISITES: MN 3105 and 
MN 3140. 

MN4650 THE MILITARY HEALTH 
CARE DELIVERY SYSTEM AND 
ANALYSIS (4-0). 
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This course in designed to acquaint the stu- 
dent with the structure and operation of the 
Department of Defense’s system for provid- 
ing health care to those eligible under cur- 
rent regulations; to identity current problem 
areas; and, through application of systems 
analysis and management techniques, to 
address the possible solutions to these 
problems in a course project. PREREQUI- 
SITE: MN 3650. 

MN4651 HOSPITAL ECONOMICS AND 
SYSTEMS ANALYSIS (4-0). 

This course deals analytically and empirical- 
ly with the major organizational and eco- 
nomic structures and problems associated 
with the operation of a health care delivery 
facility or group of facilities (hospital or inte- 
grated group of clinics). The roles of institu- 
tional incentives, methods of reimburse- 
ment, provider organization and payment, 
and exogenous factors such as general infla- 
tion and legislative parameters are dis- 
cussed. The objective is a working knowl- 
edge of these major elements in the health 
care production process and probable sys- 
temic change. PREREQUISITE: MN 3650. 

MN4652 MICRO HEALTH SYSTEMS 
ANALYSIS (4-0). 

The purpose of this course is to analyze in 
depth, using analysis of extant institutional 
constructs, the potential for deriving policy 
recommendations and designing research to 
motivate more efficient provision of health 
care by individual facilities. The emphasis 
is on identifying gaps in incentives and orga- 
nizational structures which lead to subopti- 
mal facility behavior in the cost containment 
and quality areas. PREREQUISITES: MN 
4650 and MN 4651. 

MN4761 APPLIED MANPOWER ANAL- 
YSIS (4-0). 

A continuation and application of theoretical 
development in MN 3760. Recent applica- 
tions of economic analysis to military man- 
power, personnel, and training problems are 
studied. Typical topics include accession, 
supply models, turnover and retention mod- 
els, alternative retirement systems, civilian 
earnings effects on military employment, 



alternative compensation systems, career 
mix, and billet cost estimation. PREREQUI- 
SITE: MN 3760. 

MN4900 READINGS IN ADMINISTRA- 
TIVE SCIENCE (Variable). 

An individualized program of advanced read- 
ings and study in some area of administra- 
tive science. PREREQUISITES: A back- 
ground of advanced work in the area of 
study and departmental approval. Graded 
on a Pass/Fail basis only. 

I 

MN4904 MPT THESIS SEMINAR (0-2). 
Presentation of thesis work by sixth quarter 
MPT students. Graded on a pass/Fail basis 
only. 

MN4942 THE STRUCTURE, CON- 
DUCT AND PERFORMANCE OF THE 
DEFENSE INDUSTRIES (4-0). 

A study of selected defense industries’ 
structures (e.g., seller concentration, prod- 
uct differentiation, barriers to entry, demand 
for products, and buyer concentration), con- 
duct (e. g., pricing policy, product character- 
istics policy, and policies toward rivals and 
customers), and performance (e.g., efficien- 
cy, progress, and employment). The govern- 
ment as consumer and regulator. Typical 
industries studied are aerospace, comput- 
ers, shipbuilding, and telecommunications. 
PREREQUISITE: MN 3140 or equivalent. 

MN4945 SEMINAR IN ECONOMICS 
(Variable). 

Study of a variety of topics of current inter- 
est in economics, to be determined by the 
instructor. 

MN4970 SEMINAR IN ADMINISTRA- 
TIVE SCIENCE (Variable). 

Study of a variety of topics of general inter- 
est in the administrative sciences, to be 
determined by the instructor. PREREQUI- 
SITES: A background in administrative sci- 
ences and permission of the instructor. 
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DEPARTMENT OF AERONAUTICS 
AND 

ASTRONAUTICS 



Cdward Roberts Woods, Chairman 
and Professor of Aeronautics and 
Astronautics (1988)*; D. Eng, 

Yale University, 1967. 

tobert Edwin Ball, Professor of 
Aeronautics and Astronautics 
(1967); PhD, Northwestern Uni- 
versity, 1962. 

tichard William Bell, Professor of 
Aeronautics and Astronautics 
(1951); PhD, California Institute of 
Technology, 1958. 

Iscar Biblarz, Associate Professor of 
Aeronautics and Astronautics 
(1968); PhD, Stanford University, 
1968. 

I.S. Chandrasekhara, Adjunct Pro- 
fessor and Assistant Director, Navy- 
NASA Institute of Aeronautics 
(1987); PhD, University of Iowa, 
1983. 

)aniel Joseph Collins, Professor of 
Aeronautics and Astronautics 
(1967); PhD, California Institute of 
Technology, 1961. 

Michael R. Gorman, Associate Pro- 
fessor of Aeronautics and Astro- 
nautics (1988); PhD, University of 
Pittsburgh, 1981. 

ames Pryor Hauser, Associate Pro- 
fessor of Aeronautics and Astro- 
nautics (1988); PhD, University of 
Colorado, 1974. 

r ames Valentine Healey, Associate 
Professor of Aeronautics and Astro- 
nautics (1983); PhD, University of 
Southern California, 1969. 

heshagiri K. Hebbar, Adjunct Pro- 
fessor of Aeronautics and Astro- 
nautics (1988), PhD, University of 
Maryland, 1976. 

tichard Moore Howard, Assistant 
Professor of Aeronautics and Astro- 
nautics (1987); PhD, Texas A&M 
University, 1986. 



Ramesh Kolar, Assistant Professor 
of Aeronautics and Astronautics 
(1985); PhD, University of Arizona, 
1984. 

Gerald Herbert Lindsey, Professor 
of Aeronautics and Astronautics 
(1965); PhD, California Institute of 
Technology, 1963. 

James Avery Miller, Associate Pro- 
fessor of Aeronautics and Astro- 
nautics (1963); PhD, Illinois Institute 
of Technology, 1963. 

David Willis Netzer, Professor of 
Aeronautics and Astronautics 
(1968); PhD, Purdue University, 
1968. 

Eric Larue Pagenkopf, Instructor of 
Aeronautics and Astronautics 
(1988), MS, Naval Postgraduate 
School, 1988. 

Max Franz Platzer, Professor of 
Aeronautics and Astronautics 
(1970); Dr. Tech. Science, Technical 
University of Vienna, Austria, 1964. 

Raymond Parmous Shreeve, Pro- 
fessor of Aeronautics and Astro- 
nautics (1971); PhD, University of 
Washington, 1970. 

Richard D. Wood, Adjunct Professor 
of Aeronautics and Astronautics 
(1985); PhD, Columbia-Pacific Uni- 
versity, 1981. 

Edward Ming-Chi Wu, Professor of 
Aeronautics and Astronautics 
(1984); PhD, University of Illinois, 
1965. 

Robert Diefendorf Zucker, Associ- 
ate Professor of Aeronautics and 
Astronautics (1965); PhD, Univer- 
sity of Arizona, 1966. 

*The year of joining the Postgraduate 

School Faculty is indicated in paren- 
theses. 
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Chairman: 

Edward R. Wood, Professor, 

Code 67, Halligan Hall, Room 135, 

(408) 646-2311, AV 878-2311. 

The Department of Aeronautics and 
Astronautics provides advanced pro- 
fessional knowledge in the field of 
Aeronautical and Astronautical En- 
gineering in order to supply Navy 
technical managers with a broad-base 
education. Basic and advanced grad- 
uate courses are offered in fluid me- 
chanics, structures, guidance and 
control, flight mechanics and pro- 
pulsion for rotary and fixed-wing air- 
craft, missiles, and spacecraft. 

After a preparatory phase and a 
graduate core series of courses, stu- 
dents specialize in the advanced gradu- 
ate phase in either Aeronautical Engi- 
neering (Curriculum 610) or Aeronauti- 
cal Engineering/Avionics (Curricu- 
lum 611). The Degree of Master of Sci- 
ence in Aeronautical Engineering is 
offered in both Curricula. Selected stu- 
dents may be eligible to pursue the 
degree of Aeronautical Engineer or 
Doctor of Philosophy. 

The Department of Aeronautics and 
Astronautics received a renewal of its 
full six (6) year accreditation from the 
Accreditation Board for Engineering 
and Technology in 1984. 

REQUIREMENTS FOR 
STUDY OF AERONAUTICAL 
ENGINEERING 

The entrance requirement for study 
in the Department of Aeronautics and 
Astronautics generally is a baccalau- 
reate in engineering earned with above 
average academic performance. This 
requirement can sometimes be waived 
for students who have shown dis- 
tinctly superior ability in backgrounds 
other than engineering but who have 
had adequate coverage in the basic 
physical and mathematical sciences. 
All entrants must obtain the approval 
of the Chairman, Department of Aero- 
nautics and Astronautics. 



Students who have not majored ir 
Aeronautics, or who have experiencec 
a significant lapse in continuity wit! 
previous academic work, initially wil. 
take preparatory courses in aeronaut! 
cal engineering and mathematics al, 
the upper division level, extending 
through the first three academic quar 
ters and constituting a portion of the 
course-work for degrees in Aeronau- 
tics. Final approval of programs lead- 
ing to degrees in Aeronautical Engi- 
neering must be obtained from the 
Chairman, Department of Aeronau- 
tics and Astronautics. 

Degree coverage specifically to be 
approved includes: adequate labora- 
tory work, partial differential equa- 
tions at the graduate level, and at least 
one capstone design course. 

MASTER OF SCIENCE IN 
AERONAUTICAL ENGINEERING 

Upon completing the preparatory 
courses, students may be selected on 
the basis of academic performance for 
the degree program leading to the Mas- 
ter of Science in Aeronautical Engi- 
neering. However, students who have 
recently earned a degree with major in 
Aeronautics may apply for admission 
directly to the graduate program. 

The Master of Science degree re- 
quires a minimum of 36 credit hours of 
graduate courses, of which at least 12 
credit hours shall be at the 4000 level. 
It also requires that not less than 32 
credit hours shall be in the disciplines 
of engineering, physical science or 
mathematics, and that this shall in- 
clude a minimum of 20 hours of courses 
in the Department of Aeronautics and 
Astronautics and a minimum of 8 
hours in other departments. 

An acceptable thesis is required for 
the degree unless waived by the Chair- 
man, Department of Aeronautics and 
Astronautics, in which case 10 quarter 
hours of 4000 level courses in the disci- 
plines of engineering, physical science, 
or mathematics will be required in ad- 
dition to those specified above, increas- 
ing the total requirements to 46 quarter 
hours of graduate level credits. 
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MASTER OF SCIENCE 
IN ENGINEERING SCIENCE 

Students of the Weapons Systems 
•Engineering Curriculum (530) and of 
;he Space Systems Engineering Cur- 
iculum (591) can elect Aeronautics 
md Astronautics as specialization op- 
ion and receive the degree Master of 
Science in Engineering Science. The 
)rogram must include at least 36 credit 
lours of graduate work in engineering, 
;cience and mathematics, at least 12 of 
vhich must be at the 4000 level. Of 
hese 36 hours at least 20, including 
vork at the 4000 level, must be in the 
department of Aeronautics and Astro- 
nautics. Cognizance over the special- 
zation course sequences, thesis re- 
earch areas and the degree resides 
vith the Chairman of the Department 
>f Aeronautics and Astronautics. 

The program must contain at least 
2 hours at the graduate level in 
ourses other than those presented in 
he Department of Aeronautics and 
Astronautics. 

The candidate must present an ac- 
eptable thesis on a topic given prior 
approval by the Department of Aero- 
lautics and Astronautics. Final ap- 
proval of the program leading to the 
faster of Science in Engineering Sci- 
nce with specialization in Aeronau- 
ics or Astronautics shall be obtained 
rom the Chairman of the Department 
f Aeronautics and Astronautics. 

AERONAUTICAL ENGINEER 

Upon completing the equivalent of 
wo quarters of a graduate program, 
tudents may be selected on the basis 
f academic performance for the pro- 
ram leading to the degree Aeronauti- 
al Engineer. Selection to this degree 
•rogram shall be limited to those stu- 
ents who, in the opinion of the faculty, 
ave the potential to conduct the re- 
uired research. The degree Aeronauti- 
al Engineer requires a minimum of 72 
redit hours of graduate courses, of 
/hich at least 40 credit hours shall be 



at the 4000 level. It also requires that 
not less than 64 credit hours shall be in 
the disciplines of engineering, physical 
science, or mathematics, and that this 
shall include a minimum of 36 hours of 
courses in the Department of Aeronau- 
tics and a minimum of 12 hours in 
other departments. An acceptable the- 
sis is required for the degree. 

Students admitted to work for the de- 
gree Aeronautical Engineer may be 
satisfying requirements for the Master 
of Science degree concurrently. The 
Master of Science in Aeronautical En- 
gineering may be conferred at the time 
of completion of the requirements for 
that degree. 



DOCTOR OF PHILOSOPHY 
AND 

DOCTOR OF ENGINEERING 

The Department of Aeronautics and 
Astronuatics offers the program lead- 
ing to the doctorate in the fields of gas 
dynamics, flight structures, flight 
dynamics, propulsion, aerospace phys- 
ics, and aerospace vehicle design. 

Entrance into the doctoral program 
may be requested by officers currently 
enrolled who have sufficiently high 
standing. A departmental screening 
examination will be administered to 
those so requesting. The Department of 
Aeronautics and Astronautics also 
accepts officer students selected in the 
Navy-wide Doctoral Study Program, 
and civilian students selected from 
employees of the United States Federal 
Government. 

All applicants who are not already 
enrolled as students in the Department 
of Aeronautics and Astronautics shall 
submit transcripts of their previous 
academic and professional records and 
letters of recommendation to the De- 
partment Chairman. The Chairman, 
with the advice of other department 
members, shall decide whether or not 
to admit the applicant to the Doctoral 
Program. 
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Every applicant who is accepted for 
the Doctoral Program will initially be 
enrolled in the AeE Program under a 
special option which satisfies the broad 
departmental requirements for the En- 
gineer’s degree and which includes re- 
search work. As soon as feasible, the 
student must find a faculty advisor to 
supervise his research and help him 
initially in the formulation of his plans 
for advanced study. As early as practi- 
cable thereafter, a doctoral committee 
shall be appointed to oversee that stu- 
dent’s individual doctoral program as 
provided in the school-wide require- 
ments for the Doctor’s degree. 

A noteworthy feature of the program 
leading to the Doctor of Engineering 
degree is that the student’s research 
may be conducted away from the Na- 
val Postgraduate School in a cooperat- 
ing laboratory or other installation of 
the Federal Government. The degree 
requirements are outlined in general 
school requirements for the Doctor’s 
degree. 

In the event that a student is unable 
finally to satisfy the above require- 
ments for the doctorate for any reason 
but has in the course of his doctoral 
studies actually completed all of the re- 
quirements for the degree of Aeronauti- 
cal Engineer, he shall be awarded the 
latter degree. 

AERONAUTICAL 

LABORATORIES 

Eight major laboratory divisions 
support instructional and research pro- 
grams in subsonic aerodynamics, gas 
dynamics, rocket and ramjet propul- 
sion, turbomachinery, computer-aided 
engineering, flight mechanics, struc- 
tures and composite materials. 

The subsonic aerodynamics labora- 
tory consists of two low-speed wind 
tunnels and a large continous flow vi- 
sualization tunnel. Standard wind tun- 
nel techniques are used in the 32 x 45 
inch and 42 x 60 inch tunnels and heli- 
um bubble filaments are used in the 
5x5x12 foot test section of the three- 
dimensional flow visualization tunnel. 



The gas dynamics laboratory in- 
cludes a 4 x 4 inch blowdown super- 
sonic wind tunnel, a cold driven, three- 
inch double-diaphragm shock tube, a 
2 x 2 x 18 foot open-circuit oscillating 
flow tunnel and a vertically mounted, 
supersonic free-jet. Laser interferom- 
eters, schlieren systems, hot wire ane- 
mometry and laser-doppler anemometers 
are used. Ruby, He-Ne, Argon and CO 
lasers are available. Extensive use is 
made of laser holography. An electro- 
hydrodynamic research facility per- 
mits studies of electric power genera- 
tion, turbulence and fuel sprays into 
gas turbine combustors. 

The combustion laboratory consists 
of an instrumented control room, a pro- 
pellant evaluation laboratory, a high 
pressure air facility and three test cells 
equipped with diagnostic apparatus 
and motor hardware for investigating 
solid, liquid, gaseous and hybrid rock- 
et, solid fuel ramjet and gas turbine 
combustion. Vitiated air heaters are 
used to generate temperatures to 1300 
°R. Several CW and one pulsed laser 
with holocamera, high speed motion 
picture cameras, light scattering and 
transmission measurement systems, 
schlieren systems, sampling probes 
and a dark room equipped for holo- 
graphic reconstruction and data re- 
trieval are utilized. 

The Turbo-Propulsion Laboratory 
(TPL) houses a unique collection of ex- 
perimental facilities for research and 
development related to compressors, 
turbines and advanced air-breathing 
propulsion engine concepts. In a com- 
plex of specially designed concrete 
structures, one building, powered by a 
750 HP compressor, contains 10 x 60 
inch rectilinear and 4x8 foot diameter 
radial cascade wind tunnels and a 
large 3-stage axial research compres- 
sor for low speed studies. A second 
building, powered by a 1250 HP com- 
pressed air plant, contains fully instru- 
mented transonic turbine and com- 
pressor rigs in explosion proof test 
cells. A spinpit for structural testing of 
rotors to 50,000 RPM and 1800°F is pro- 
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vided. Model experiments and equip- 
ment for instrumentation development 
are located in a separate laboratory. 
Data acquisition from 400 channels of 
steady state and 16 channels of non- 
steady state measurements at up to 
lOOkHZ is controlled by the laborato- 
ry’s HP 100 series computer system. 
On-line reduction and presentation of 
data with time sharing terminals are 
available to multiple users. Terminals 
for HP 9845 and the central IBM 307- 
3033 computers are available for data 
analysis or flow computation. 

The Computer Aided Design — Com- 
puter Aided Engineering (CAD/CAE) 
laboratory is a joint Department of 
Mechanical Engineering — Depart- 
ment of Aeronautics project. This lab- 
oratory, which is now under develop- 
ment, will have twelve 32-bit networked 
CAD/CAE workstations, twenty-four 
microcomputer systems and two com- 
puter-controlled data acquisition sys- 
tems. 

The flight mechanics laboratory, al- 
so under development, will consist of a 
fixed-base, six-degree-of-freedom flight 
simulator for ground based studies. A 
remotely controlled helicopter model is 
used in rotary-wing studies. 

The structural test laboratory con- 
tains testing machines for static and 
dynamic tests of materials and struc- 
tures and an electrohydraulic closed- 
loop machine for fatigue testing. Air- 
craft components as large as an actual 
aircraft wing are accommodated on a 
special loading floor where static and 
vibration tests are conducted. The dy- 
namics section of this laboratory con- 
tains shaker tables, analog computers 
and associated instrumentation. An 
adjacent strain gage and photo-elastic 
facility provides support to test pro- 
grams and instruction in structural 
testing techniques. 

The Mechanics of Materials for Com- 
posites laboratory is equipped with 
fabrication and testing facilities for 
characterizing the mechanical be- 
havior of fiber-reinforced composites. 
The fabrication facilities include an 



oven and press with provisions for 
computer control of temperature and 
pressure profile for fabrication of lam- 
inates and strands. The testing facili- 
ties include five mechanically driven 
universal testing machines for general 
testing and for life testing. These test- 
ing facilities are supported by a wide 
array of modern data acquisition in- 
struments including computer control- 
led data loggers, digital voltmeters, 
acoustic emission analyzer and laser 
diffraction instruments. Personal com- 
puters and a VAX-725 provide ample 
capacity for analytical interpretation 
of data and for model formulation. 

NAVY-NASA JOINT INSTITUTE 
OF 

AERONAUTICS 

Through a Memorandum of Under- 
ing with the Ames Research Cen- 
ter (ARC) of the National Aeronautics 
and Space Administration (NASA), a 
Joint Institute of Aeronautics was es- 
tablished in July 1986. The purpose of 
the Institute is to provide NPS students 
with opportunities to perform their the- 
sis research in an ARC Laboratory, to 
involve NPS faculty and students in 
NASA scientific and engineering proj- 
ects, to develop special courses and 
seminars for NPS and ARC scientists 
and engineers to refresh and strength- 
en professional knowledge at NPS and 
ARC, and to encourage the enrollment 
of federal employees for graduate study 
at NPS with the possibility of perform- 
ing the thesis research at ARC. In- 
formation about research opportuni- 
ties and admission procedures can be 
obtained from the Institute Director, 
Dr. M.F. Platzer, or the Assistant Di- 
rector, Dr. M.S. Chandrasekhara. 

SPACE SYSTEMS 
LABORATORIES 

Laboratories which support the 
Space Systems Programs are located 
in several departments including 
Physics, Oceanography, and Electri- 
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cal and Computer Engineering. Refer 
to the appropriate part of the catalog 
for descriptions. Aeronautics has de- 
veloped a Solar Simulator laboratory 
which features a 2500W source. Ex- 
periments are computer controlled 
using IBM/PC with ISAAC 2000 con- 
troller. Solar cells can be tested for 
radiation damage using the LINAC or 
Pulserod sources which are located in 
Physics. The Laser Damage Facility is 
a Joint Physics/ Aeronautics labora- 
tory developed to support instruction 
and research related to such topics as 
satellite vulnerability. The Laser Dam- 
age Facility features a pulsed CO elec- 
trical laser with sufficient irradiance to 
generate laser supported detonation 
waves. An optics laboratory is also 
available which utilizes lasers for such 
space functions as remote sensing in 
addition to precision optical measure- 
ments. 

DEPARTMENTAL COURSE 
OFFERINGS 

AERONAUTICS 

AE0020 AERONAUTICAL ENGINEER- 
ING PROGRAM PLANNING (0-1). 

Oral presentations to students by the Aero- 
nautics Academic Associate and faculty 
members involved in research covering pro- 
gram planning, thesis requirements and 
research specialty areas. 

AE0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 

Upper Division Courses 

Some preparatory courses in Aeronautics, 
are available through the Continuing Ed- 
ucation Division. These one-credit hour 
mini-courses have been prepared in a self- 
instructional mode (PSI) and complete de- 
scriptions for each mini-course may be 
found in the Continuing Education catalog. 
The mini-courses are equivalent to, and 
may be substituted for, the on-campus 
courses as follows: 



Campus Equivalent mini- 

course sequence 

AE 2021 AE 2101 through 2106 

AE 2042 AE 2401 through 2404 



AE2015 ENGINEERING DYNAMICS (3- 

2 ). 

Fundamental physical concepts; dynamics of 
particles and of systems of particles; con- 
cepts of work-energy and impulse-momen- 
tum; rigid-body dynamics in two dimen- 
sions. PREREQUISITE: MA 2121. 

AE2021 INTRODUCTION TO FLIGHT 
STRUCTURES (4-1). 

Introduction to concepts of stress and 
strain, and mechanical behavior of materi- 
als. Bending and torsional stress and 
deflection analysis of representative aero- 
structural components, including statically 
indeterminate cases. Introduction to stabili- 
ty analysis, and energy methods. (May be 
taken through Continuing Education as mini- 
courses AE 2101-06.) 

AE2035 BASIC AERODYNAMICS (3-2). 
Continuity/momentum equations; dimension- 
al analysis; elements of two dimensional 
ideal flow; thin-air foil, finite wing theory. 
PREREQUISITE: AE2042. 

AE2036 PERFORMANCE AND STA- 
BILITY (3-2). 

Model atmosphere; defined airspeeds; air- 
craft performance including climb, range, 
endurance and energy management; princi- 
ples of longitudinal, lateral and directional 
static stability and control of aircraft. PRE- 
REQUISITE: AE 2035. 

AE2042 FUNDAMENTALS OF THER- 
MO-FLUID DYNAMICS (3-2). 

Properties of fluids. Principles of continuity, 
momentum, and energy for incompressible 
and compressible fluids; control volume for- 
mulations. Second law of thermodynamics: 
entropy and irreversibilities; equations of 
state, properties of pure substances; power 
cycles. Viscous flows, boundary layer con- 
cepts. (May be taken through Continuing 
Education as mini-courses AE 2401-2404.) 
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AE2043 FUNDAMENTALS OF GAS 
DYNAMICS (3-2). 

Concepts of compressible flows, adiabat- 
ic/isen tropic flow; normal shocks, moving 
and oblique shocks, Prandtl-Meyer flow; 
Fanno and Rayleigh flow; introduction to 
reaction propulsion systems. PREREQUI- 
SITE: AE 2042. 

AE2801 AERO-LABORATORIES (3-2). 
An introduction to modem experimental 
techniques and instrumentation. Lectures 
and demonstrations in the use of sensing 
devices and data acquisition systems, data 
reduction and analysis, report writing. 
Selected experiments in all aeronautical lab- 
oratories. PREREQUISITES: AE 2021, 

2035, 2043, and 2015 (concurrent) or equiva- 
lent. 

AE2820 INTRODUCTION TO SPACE- 
CRAFT STRUCTURES (Intended for 
Non-Aero Engr. Students) (3-2). 

Structural loads: launch, on-orbit, maneuver, 
thermal. Configuration layout, design crite- 
ria Stress-strain, bending, torsion. Strain- 
displacement, equilibrium, constitutive laws. 
Materials for space sructure. Stability con- 
cepts, failure criteria. Structural modeling. 
Structure/control integration for large flexi- 
ble systems. 

AE2840 BASIC FLUID & GAS DYNAM- 
ICS FOR SPACE APPLICATIONS 
(Intended for Non-Aero Engr. Students) 
(3-2). 

Introduction to the laws of thermodynamics, 
entropy, processes with perfect and real 
gases, mass and energy conservation, 
Rankine & Brayton power cycles, momen- 
tum conservation and thrust production, 
compressible and viscous flow analysis for 
internal and external problems from continu- 
um to free molecule. 

AE3005 SURVEY OF AIRCRAFT & 
MISSILE TECHNOLOGY (For Non- 
Aeronautical Engineering Students) (4-0). 

A survey of aeronautical engineering con- 
cepts as applied to airplanes and missiles, 
starting with explanations of the basic prin- 
ciples of aerodynamics, performance, propul- 
sion, etc., and extending to examples of 
these principles in present-day hardware. 



AE3101 FLIGHT VEHICLE STRUC- 
TURAL ANALYSIS (3-2). 

Graduate core course in structures covering 
basic definitions and field equations for solid 
bodies, two-dimensional stress analysis, 
thin skin and thick skin wing bending analy- 
sis, fracture and fatigue theory. PREREQ- 
UISITE: AE 2021 or equivalent. 

AE3201 SYSTEM SAFETY MANAGE- 
MENT AND ENGINEERING (3-2). 

An introduction to System Safety, with 
emphasis on the requirements imposed by 
MILSTD-882A. Fundamental mathemati- 
cal concepts (probabilities, distribution theo- 
ry, Boolean algebra); safety analysis tech- 
niques (hazard analysis, fault-tree analysis, 
sneak circuit analysis); safety criteria, 
tasks, data, and documentation; lifecycle 
considerations. (May be taken through 
Continuing Education as AE3200. 

AE3251 AIRCRAFT COMBAT SUR- 
VIVABILITY (4-1). 

This course brings together all of the essen- 
tial ingredients in a study of the survivabili- 
ty of fixed wing, rotary wing and missile air- 
craft in a hostile (non-nuclear) environ- 
ment. The technology for increasing 
survivability and the methodology for 
assessing the probability of survival in a 
AAA/SAM/Laser environment are present- 
ed in some detail. Topics to be covered 
include: current and future threat descrip- 
tions; the mission/threat analysis; combat 
data analysis of SEA and Mid-East losses; 
vulnerability reduction techniques and tech- 
nology for the major aircraft systems; sus- 
ceptibility reduction concepts and equipment 
for reducing the probability of detection and 
avoidance of the threat; and vulnerability, 
susceptibility and survivability assessment 
and trade-off methodology. In-depth studies 
of the survivability of several fixed wing and 
rotary wing aircraft will be presented. PRE- 
REQUISITE: U.S. citizenship and SECRET 
clearance. 

AE3304 ROTARY WING AIRCRAFT 
TECHNOLOGY. (For Non-Aeronautical 
Engineering Students) (3-2). 

A course designated to familiarize the stu- 
dent with the major aerodynamic, propul- 
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sive, structural, and stability and control 
aspects of rotary wing aircraft, past and cur- 
rent helicopter developments, technology 
status and problems. PREREQUISITE: 
Consent of instructor. 

AE3305 V/STOL AIRCRAFT TECH- 
NOLOGY. (For Non-Aeronautical Engi- 
neering Students) (4-0). 

Basic aerodynamics and propulsion princi- 
ples and phenomena, past and current verti- 
cal take-off and landing aircraft develop- 
ments, current technology status and prob- 
lems. U. S. Navy V/STOL aircraft 
requirements and acquisition programs. 
Russian V/STOL aircraft and assessment of 
US SR -V/STOL aircraft technology and 
trends, impact of V/STOL aircraft technolo- 
gy on naval systems acquisition and opera- 
tions. PREREQUISITE: Consent of 

instructor. 

AE3340 LINEAR VIBRATION AND 
DYNAMIC STABILITY (3-2). 

Single and multiple degree of freedom sys- 
tems; damped/undamped, free/forced 
response. Continuous systems. Stability 
derivatives; aircraft equations of motion; 
uncoupled and cross-coupled model solu- 
tions. PREREQUISITES: AE 2015 and 
2036. 

AE3341 CONTROL OF AEROSPACE 
VEHICLES (3-2). 

Elements of classical control analysis as 
applied to aircraft and missiles; Bode, 
Nyquist, Root Locus methods; compen- 
sators, auto-pilot design, stability augmen- 
tation systems. PREREQUISITE: AE 3340. 
AE3451 AIRCRAFT AND MISSILE 
PROPULSION (3-2). 

Description, design criteria, analysis and 
performance of ramjets, turboprops, turbo- 
jets, and turbofans. Analysis of compo- 
nents: inlets, compressors, combustors, tur- 
bines and nozzles. Current state of the art, 
and impact of trends in propulsion technolo- 
gy. PREREQUISITE: AE 2043. 

AE3501 CURRENT AERODYNAMIC 
ANALYSIS (3-2). 

Introduction to current aerodynamic analysis 
methods for subsonic and supersonic flight 
vehicles. Developments proceed from the 



three-dimensional Navier-Stokes equations 
to various approximation methods, such as 
linearized, inviscid, subsonic and supersonic 
panel methods for wing-body combinations; 
discussion of sweep-back effect and area 
rule; laminar and turbulent boundary layer 
analysis; use of state-of-the-art computer 
programs. PREREQUISITES: AE 2043 and 
AE 2035. 

AE3701 MISSILE AERODYNAMICS. 
(Intended for Non-Aero Engr. Students 
(4-1). 

Potential flow, thin-airfoil and finite wing 
theories. Linearized equations, Ackeret 
theory, Prandtl-Glauert transformations for 
subsonic and supersonic wings. Planform 
effects. Flow about slender bodies of revo- 
lution, viscous crossflow theory. PREREQ- 
UISITE: AE2043. 

AE3705 AIR DEFENSE LETHALITY. 
(Intended for Non-Aero Engr. Students). 
(4-1). 

This course examines the design and effec- 
tiveness of anti-aircraft guns and missiles, 
both surface-based and airborne. The tech- 
niques and procedures for target detection, 
target tracking, and propagator flyout (both 
guided and ballistic) are presented and 
quantified. Target signatures for radar, IR, 
and visually directed systems are exam- 
ined. The types of warheads and fuzes on 
small arms, anti-aircraft artillery, and guid- 
ed missiles are presented. The vulnerability 
of the target to the damage mechanisms is 
examined, and the procedures for assessing 
the measures of target vulnerability are 
described. Total system lethality is evaluat- 
ed by determining the probability of target 
kill given a single shot and given an 
encounter. Countermeasures used by the 
target for reducing the air defense lethality 
are also described. 

AE3711 BASIC AERODYNAMICS FOR 
MISSILES (Intended for Non-Aero 
Engr. Students) (4-0). 

A first course in aerodynamics principles 
applied to sybsonic/supersonic missiles. 
PREREQUISITE: Completion of an Engi- 
neering/Science Core or equivalent. 
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AE3802 ADVANCED AERONAUTICAL 
MEASUREMENT TECHNIQUES AND 
TEST FACILITIES (3-3). 

This course is intended to introduce the stu- 
dent to aeronautical measuring techniques 
and test facilities used by NASA and the 
aerospace industry during the research, 
development, and testing phase (RDT&E) 
of aircraft and missile systems. Applica- 
tions of laser-doppler velocimetry, hot wire 
instrumentation, flow visualization methods 
and modern data acquisition systems will be 
demonstrated. Field trips to NASA Ames 
Research Center will be arranged to show 
how the advanced techniques and facilities 
are applied to solve real-world problems in 
aeronautics. PREREQUISITE: AE2801. 

AE3804 THERMAL CONTROL OF 
SPACECRAFT (Intended for Non-Aero 
Engr. Students) (3-0). 

Fundamentals of thermal radiation. Vehicle 
equilibrium temperature. Effects of coat- 
ings, and of orbit, on vehicle temperature; 
the transient case (earth shadow). Heat 
rejection systems: free-space and non-free- 

space. Weight optimizations. Effect of 
manifolds. Design and synthesis exam- 
ples. PREQUISITE: AE2840. 

AE3811 SPACE SYSTEMS LABORA- 
TORY. (Intended for Non-Aero Engr. 
Students) (0-2). 

The laboratory will be used to support the 
Naval Postgraduate School (NPS) experi- 
ments to be flown on board Space Shuttle or 
on other Spacecraft. The laboratory does 
not consist of canned experiments; the spe- 
cific activity depends on the nature of the 
experiment currently being prepared for 
flight. Course may be repeated for addition- 
al credit to continue work on the project. 
PREREQUISITE: Consent of instructor. 

AE3815 INTRODUCTION TO SPACE- 
CRAFT DYNAMICS. (Intended for Non- 
Aero Engr. Students) (4-0). 

Rotating coordinates; orientation angles. 
Velocities, accelerations, equations of 
motion. Attitude stabilization considera- 
tions. Three-axis control. PREREQUI- 
SITE: Consent of instructor. 



AE3850 PROPULSION FOR SPACE 
APPLICATIONS. (Intended for Non- 
Aero Engr. Students) (4-0). 

This course provides an introduction to 
propulsion for space applications. It begins 
with an evaluation of energy requirements 
for specific missions and an overview of 
available and projected propulsion devices. 
Mission analysis (trajectories, staging, 
etc.) is considered, followed by analysis of 
each of the major propulsion systems 
(airbreathing launch vehicles, chemical, elec- 
trothermal, ion, electromagnetic). Charac- 
teristics of several advanced concepts 
(nuclear, laser, antimatter) are also consid- 
ered. PREREQUISITE: AE2840. 

AE3900 SPECIAL TOPICS IN AERO- 
NAUTICS (V-0). 

Directed graduate study or laboratory 
research. Course may be repeated for addi- 
tional credit if topic changes. PREREQUI- 
SITE: Consent of Department Chairman. 

Graduate Courses 

AE4000 AERONAUTICAL ENGINEER- 
ING SEMINAR (1-0). 

Oral presentations of material not covered 
in formal courses. Topics cover a wide spec- 
trum of subjects ranging from reports of cur- 
rent research to survey treatments of fields 
of scientific and engineering interest. 

AE4102 ADVANCED AIRCRAFT/ MIS- 
SILE STRUCTURAL ANALYSIS (3-2). 
The finite element method of structural anal- 
ysis will be studied and applied to aircraft 
and missile structures. Capabilities of the 
current finite element computer programs 
will be discussed. An introduction to the 
theory of structural dynamics and stability 
will also be presented. PREREQUISITE: 
AE 3101. 

AE4103 ADVANCED AIRCRAFT CON- 
STRUCTION (3-2). 

A course covering the manufacturing tech- 
niques and analysis of composite materials 
and sandwich construction. Theories of fail- 
ure, damage and repair. Advanced design 
concepts. PREREQUISITE: AE 3101. 
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AE4202 RELIABILITY IN STRUC- 
TURES AND MATERIALS (4-0). 

A course providing the background and 
specifics associated with the design, certifi- 
cation and maintenance of structures in criti- 
cal applications. The background includes 
an introduction to probability, reliability in 
design, and statistical modeling. The 
specifics include reliability, testing and sta- 
tistical modeling of structures with applica- 
tions to materials development, life durabili- 
ty characterization, proof-test, and mainte- 
nance of advanced composite materials. 
PREREQUISITE: Graduate standing in an 
Engineering/Science Curriculum. 

AE4273 AIRCRAFT DESIGN (3-2). 

A course in conceptual design methodology 
which centers around an individual student 
design project. It draws upon all of the aero- 
nautics disciplines and provides the student 
with experience in their application to 
design. PREREQUISITE: Completion of the 
Aero Graduate Core. 

AE4276 AVIONICS SYSTEM DESIGN 
(3-2). 

Defining system requirements. Systems 
architectures. Matching the system to the 
aircraft. Hardware and software validation. 
Data bases, displays, and power require- 
ments. Test and maintenance. Life cycle 
costs. A detailed case study of a digital 
flight control system performed by stu- 
dents. PREREQUISITE: Consent of 

instructor. 



AE4304 HELICOPTER PERFOR- 
MANCE (3-2). 

The performance characteristics of rotary 
wing aircraft. Blade motion, momentum the- 
ory, blade element theory, tip loss factor, 
ground effect, hover, vertical flight, forward 
flight, climbing flight, auto-rotation, tail 
rotors, range and endurance, and multiple 
rotors. Numerical problems in helicopter 
performance. PREREQUISITE: Aero 

Preparatory Phase or equivalent. 



AE4305 V/STOL AIRCRAFT TECH- 
NOLOGY (3-2). 

Types of V/STOL aircraft, fundamental prin- 
ciples, main performance characteristics, 
and propulsion requirements; STOL technol- 
ogy: mechanical high-lift devices, powered- 
lift devices, jet flaps, augmentor wings; 
VTOL technology: flow vectoring devices, 
lift engine and lift fan technology, augmentor 
wings, airframe/propulsion system interac- 
tions, ground interference effects; V/STOL 
stability and control considerations, han- 
dling qualities; review of current NAVY 
V/STOL requirements and programs. PRE- 
REQUISITE: Aero Graduate Core or per- 
mission of instructor. 

AE4306 HELICOPTER DESIGN (3-2). 
Engineering problems that are to be found in 
rotary- wing design are presented for solu- 
tion to develop a basic understanding of the 
conceptual design process for both single 
and multi-rotor helicopters. Interfaces of 
sub-systems and the required design trade- 
offs, including economic and operational fac- 
tors, are emphasized. A preliminary design 
of a single rotor helicopter is conducted to 
meet specified requirements, and the perfor- 
mance of the resulting vehicle is evaluated. 
PREREQUISITE: AE 4304. 

AE4307 ADVANCED HELICOPTER 
DESIGN (3-2). 

An extension of the conceptual design con- 
cept to a more detailed design. Elements of 
static and dynamic stability, control, weight 
and balance, detailed sizings, and effects of 
parameter variation are considered. The 
detailed design will usually be limited to a 
single area. PREREQUISITE: AE 4306. 

AE43I7 ADVANCED FLIGHT VEHI- 
CLE STRUCTURAL DYNAMICS (4-0). 
Response of single and multiple degree-of- 
freedom systems; vibrations of continuous 
systems - rods, beams and plates. Finite 
element formulation for structural dynamics 
problems in fixed-wing and rotary-wing air- 
craft, flexible spacecraft and large space 
structures. Computational methods for 
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dynamic response. Aspects of vibration 
testing. Response to random and acoustic 
excitation. PREREQUISITES: Ordinary dif- 
ferential equations, matrix algebra and con- 
sent of instructor. 

AE4318 AEROELASTICITY (4-0). 
Response of discrete and continuous elastic 
structures to transient loads and to steady 
oscillatory loads. Static aeroelasticity, non- 
stationary airfoil and wing theory. Unsteady 
missile aerodynamics. Application to the 
flutter problem. Transient loads, gusts, buf- 
fet, and stall flutter. PREREQUISITE: AE 
3340. 

AE4323 FLIGHT EVALUATION TECH- 
NIQUES (3-2). 

Quantitative and qualitative techniques for 
the evaluation of aircraft performance and 
handling qualities of flight; aircraft data 
acquisition systems: normalizing and stan- 
dardizing of flight test data; pilot rating 
scales; effects of design parameters; appli- 
cation of specifications to flight evaluations. 
In-flight laboratory is provided. PREREQ- 
UISITES: AE 3340. 

AE4342 ADVANCED CONTROL FOR 
AEROSPACE SYSTEMS (3-2). 

State variable analysis including state vari- 
able feedback and state variable estimators 
(observers). Optimal control; digital fly-by- 
wire systems. Topics from non-linear sys- 
tems and/or stochastic control. PREREQUI- 
SITE: AE 3341 

AE4343 GUIDED WEAPON CONTROL 
SYSTEMS (3-2). 

Detailed analysis of tactical missiles, perfor- 
mance of target trackers, basic aerodynam- 
ics of missiles, missile autopilot design, 
missile servos and instruments, line of sight 
guidance loops, terminal guidance, propor- 
tional navigation. PREREQUISITE: AE 
3341 or equivalent. 

AE4431 AEROTHERMODYNAMICS & 
DESIGN OF TURBOMACHINES (3-3). 
Flow and energy exchange in compressors 
and turbines, and current engineering meth- 
ods for their aerodynamic design, test, and 
measurement. PREREQUISITE: Aero 

Preparatory Phase or equivalent. 



AE4451 AIRCRAFT ENGINE DESIGN 
(3-2). 

The design process, aircraft-engine con- 
straints, mission constraints, review of on- 
design and off-design cycle analysis, engine 
sizing for installed performance, component 
designs (fans, compressors, turbines, burn- 
ers, inlets, exhaust nozzles). PREREQUI- 
SITE: AE 3451. 

AE4452 ROCKET AND MISSILE 
PROPULSION (4-0). 

Applications and analysis of solid-propel- 
lant rockets, ramjets and ducted rockets. 
Propellant selection criteria and characteris- 
tics, combustion models and behavior, per- 
formance analysis, technology require- 
ments. PREREQUISITE: AE 3451. 

AE4502 HIGH-SPEED AERODYNAM- 
ICS (4-0). 

Nonlinear and linearized analysis of inviscid 
subsonic and supersonic flow over wings 
and bodies. Steady and unsteady phenome- 
na. Method of characteristics. Method of 
distributed singularities. Computer solution 
of typical problems. If class progress war- 
rants, instructor may elect to present addi- 
tional topics on transonic flow. PREREQUI- 
SITE: AE 3501. 

AE4503 MISSILE FLIGHT DYNAMICS 
(4-0). 

The aerodynamics of missiles and guided 
projectiles for various speed regimes and 
motions. Topics include slender body and 
linearized theory as well as nonlinear aero- 
dynamic effects, coupling effects, Magnus 
effects, etc. The impact of these effects on 
missile flight dynamics, guidance and control 
is included. PREREQUISITE: AE 3501. 

AE4504 CONVECTIVE HEAT AND 
MASS TRANSFER (4-0). 

Convective heat and mass transfer on inter- 
nal and external flow systems common to 
aerospace vehicles; laminar and turbulent 
flows. Analytic techniques, integral and 
numerical methods, experimental correla- 
tions. Effects of variations in thermophysi- 
cal properties. PREREQUISITE: AE 3501. 
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AE4505 LASER/PARTICLE BEAM 
TECHNOLOGY (3-2). 

Survey of different types of particle beams, 
including electrical, gasdynamic and chemi- 
cal lasers, electron beams; resonator cavi- 
ties for lasers and external propagation 
mechanisms; high energy lasers and 
charged particle beams, military applica- 
tions. PREREQUISITE: Consent of instruc- 
tor. 

AE45G6 RAREFIED GAS DYNAMICS 
(4-0). 

Topics include kinetic theory, distribution 
functions, Boltzmann equation, transport 
phenomena from a kinetic theory viewpoint, 
free molecular flow, transitional flow 
between continuum and free molecular flow, 
dynamic coefficient and numerical solutions. 
PREREQUISITE: Consent of instructor. 

AE4632 COMPUTER METHODS IN 
AERONAUTICS (3-2). 

Use of the digital computer in numerical 
methods. Classification of aeronautical 
engineering problems as equilibrium, eigen- 
value or propagation problems. Computer 
solution procedures developed for the ordi- 
nary and partial differential equations of gas 
dynamics, heat transfer, flight mechanics 
and structures. PREREQUISITE: Aero 

Preparatory Phase or equivalent. 

AE4641 AERONAUTICAL DATA SYS- 
TEMS (3-2). 

A design-project-oriented course utilizing 
microprocessor technology with emphasis 
upon aeronautical engineering applications. 
Both software and hardware aspects of sys- 
tem integration will be considered for engi- 
neering tradeoffs during problem definition 
and solution. PREREQUISITE: EC 2170 or 
equivalent. 

AE4702 MISSILE PROPULSION 
(Intended for Non-Aero Engr. Students) 
(4-0). 

Applications and analysis of solid propellant 
rockets, ramjets and ducted rockets. Propel- 
lant selection criteria and characteristics, 
combustion models and behavior, perfor- 
mance analysis, technology requirements. 
PREREQUISITE: AE 3701. 



AE4703 MISSILE FLIGHT ANALY- 
SIS. (Intended for Non-Aero Engr. Stu- 
dents) (4-1). 

Stability and control. Configuration determi- 
nants. Transient (dynamic) modes. Sub- 
sonic, transonic, supersonic force and 
moment data for performance calculations 
with short and long-range cruciform mis- 
siles and cruise missiles: acceleration, 

climb, ceiling, range and agility in maneuver- 
ing trajectories. PREREQUISITE: AE 3701 

AE4704 MISSILE SYSTEMS INTEGRA- 
TION. (Intended for Non-Aero Engr. 
Students) (3-2). 

A project oriented course developing micro- 
computer simulation of flight trajectories and 
target intercepts, focusing on tradeoffs 
among propulsion requirements, air loads, 
sensors, guidance laws, controls and struc- 
tural components. PREREQUISITES: AE 
4702 and 4703 or equivalent. 

AE4706 HIGH ENERGY LASER SYS- 
TEM DESIGN. (Intended for Non-Aero 
Engr. Students) (4-0). 

Types of lasers including excimer lasers. 
Laser performance. Adaptive optics. Propa- 
gation of laser beams. Pointing and track- 
ing. Acquisition and handoff. Fire control. 
Damage mechanisms. Advantages and limi- 
tations of both CW and Pulsed. Applica- 
tions include ASMD, SAM-suppression, 
anti-tank optics, and space warfare. High 
energy laser systems are contrasted with 
other directed energy concepts. Students 
design a complete laser system. PREREQ- 
UISITE: Completion of an Engineer- 

ing/Science Core or equivalent. 

AE4712 SURVEY OF TACTICAL MIS- 
SILE SYSTEMS. (Intended for Non- 
Aero Engr. Students) (3-2). 

Overview of missile technology: air loads, 

propulsion, guidance and control, sensors. 
Simple trajectory analysis. Performance 
tradeoffs. PREREQUISITE: AE 3711 or 

consent of instructor. 
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AE4870 SPACECRAFT DESIGN AND 
INTEGRATION. (Intended for Non- 
Aero Engr. Students) (4-0). 

This course concentrates on the overall 
design aspects of the spacecraft bus. 
Emphasis is on the integration of subsys- 
tems, test procedures and space qualifica- 
tions to meet specific mission require- 
ments. PREREQUISITE: Completion of 



Space Engineering Curriculum Core or 
equivalent. 

AE4900 ADVANCED STUDY IN AERO- 
NAUTICS (V-0). 

Directed graduate study or laboratory 
research. Course may be repeated for addi- 
tional credit if topic changes. PREREQUI- 
SITE: Consent of Department Chairman. 
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ANTISUBMARINE WARFARE ACADEMIC GROUP 



Chairman: 

R. Neagle Forrest, Professor, 

Code 71, Root Hall, Room 267, 

(408) 646-2653, AV 878-2653. 

The Antisubmarine Warfare Aca- 
demic Group is an interdisciplinary as- 
sociation of faculty, consisting of ten 
members representing seven separate 
academic disciplines. An academic 
group is a less formal organization 
than an academic department, and 
each professor in the group has an ap- 
pointment in an academic department. 
The Antisubmarine Warfare Academic 
Group has administrative responsibil- 
ity for the academic content of the An- 
tisubmarine Warfare Program of 
Study. Teaching in this multidisciplin- 
ary program is carried out by faculty 
members attached to the following aca- 
demic departments: Administrative 
Sciences, Electrical and Computer En- 
gineering, Mathematics, National Se- 
curity Affairs, Oceanography, Opera- 
tions Research, and Physics. Thesis 
topics for students in this area of study 
are approved by the group and the final 
thesis is approved by the Chairman. 

MASTER OF SCIENCE 
IN SYSTEMS TECHNOLOGY 

The degree of Master of Science in 
Systems Technology (Antisubmarine 
Warfare) will be awarded at the com- 
pletion of an interdisciplinary pro- 
gram carried out in accordance with 
the following degree requirements: 
The Master of Science in Systems 
Technology requires a minimum of 45 
quarter hours of graduate level work of 
which at least 15 hours must represent 
courses at the 4000 level. Graduate 
courses in at least four disciplines must 
be included and in three disciplines, a 
course at the 4000 level must be in- 
cluded. 



An approved sequence of at least 
three courses constituting advanced 
specialization in option area must be 
included. 

In addition to the 45 hours of course 
credit, an acceptable group project or 
thesis must be completed. 

The entire program must be ap- 
proved by the Chairman of the ASW 
Group. 



COURSE OFFERINGS 

ST 0001 Seminar (0-1). 

Special lectures, and discussion of matters 
related to the ASW Program. PREREQUI- 
SITE: Enrollment in the ASW Curriculum 
and SECRET clearance. 

ST 0810 Thesis Research/Group Proj- 
ect (0-0). 

Students in the ASW Curriculum will enroll 
in this course while doing either an indi- 
vidual thesis or an equivalent group project 
involving several students and faculty. 

Upper Division or Graduate Course 

ST 3000 Study Project ASW Systems 
Performance (0-2). 

This is a project course in which the project 
is a study and analysis of the performance 
of an assigned type of ASW system under a 
variety of operating conditions. PREREQ- 
UISITE: Enrollment in the ASW Curricu- 
lum or consent of the Group Chairman and 
SECRET clearance. Graded on a Pass/Fail 
basis only. 

Graduate Course 

ST 4999 Special Studies in ASW (1-0 to 
4-0). 

A course designed to meet the needs of stu- 
dents for special work in advanced topics re- 
lated to ASW. PREREQUISITE: Enroll- 
ment in the ASW Curriculum and consent of 
the Group Chairman. 
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AVIATION SAFETY PROGRAMS 



Vincent James Huth, Captain, U.S. 
Navy; Director (1987)*; MS, Univer- 
sity of Souther California, 1984. 

Milton Harold Bank, II, Associate 
Professor of Aeronautical Engineer- 
ing and Safety (1971); PhD, Georgia 
Institute of Technology, 1971. 

Dana D. Barclay, Lieutenant Com- 
mander, U.S. Navy; Instructor in 
Mishap Investigation (1988); MSSM, 
University of Southern California, 
1987. 

Russell Branson Bomberger, Pro- 
fessor of Law and Psychology (1958); 
PhD, University of Iowa, 1962. 

Virgil B. Cook, Commander, U.S. 
Navy, Instructor in Aviation Safety 
Programs (1987); MS, Naval Post- 
graduate School, 1979. 

Robert Wayne Hensley, Lieutenant 
Colonel, U.S. Marine Corps, Instruc- 
tor in Aviation Mishap Investiga- 
tion (1985); BS, Central State Univer- 
sity, Oklahoma, 1968. 



Robert Edward Joslin, Captain, 
U.S. Marine Corps, Instructor in 
Rotary-Wing Aerodynamics (1987); 
MSAE, Naval Postgraduate School, 
1987. 

Edward John Kennedy, Adjunct 
Professor of Aviation Physiology 
(1972); MD, University of Iowa Col- 
lege of Medicine, 1962. 

Charles D. Pickett, Captain (Medi- 
cal Corps), U.S. Navy, Assistant Pro- 
fessor of Aeromedical Aspects of 
Safety (1987); DO, College of Osteo- 
pathic Medicine, University of 
Health Sciences, Kansas City, Mis- 
souri. 1962. 

Ronald Fred Rygg, Lieutenant Com- 
mander, U.S. Navy; Instructor in 
Mishap Reporting (1988); BA, Cali- 
fornia Luthern College, 1972. 

Stewart Wayne Schreckengast, 
Lieutenant Commander, U.S. Navy; 
Instructor in Fixed-Wing Aerody- 
namics (1988); MSAE, Naval Post- 
graduate School, 1979. 

*The year of joining the Postgraduate 

School faculty is indicated in paren- 
theses. 



AVIATION SAFETY 
OFFICER COURSE 



An Aviation Safety Officer (ASO) 
course is offered seven times each year 
on a temporary additional duty basis 
for those commands needed an Avia- 
tion Safety Officer. This course pre- 
pares the graduate to assist his com- 
manding officer in conducting an ag- 
gressive mishap prevention program. 
When the ASO completes the course he 
will be able to organize and administer 
a mishap prevention program at the 
squadron level as defined in OPNAV- 
INST 3750.6. 



The five week course consists of ap- 
proximately 146 classroom and lab- 
oratory hours, plus a two-day field trip. 
Subjects addressed in the classroom 
and laboratory include safety pro- 
grams, mishap prevention techniques, 
operational aerodynamics and aero- 
structures, mishap investigation and 
reporting, psychology, safety law, and 
aeromedical support. During the field 
trip a Safety Survey of an operating 
squadron is made by the students. 

Prior completion of college level 
courses in algebra and physics is high- 
ly desirable for the prospective student. 

Designated naval aviators and na- 
val flight officers of the Navy and Ma- 
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rine Corps in the rank of Lieutenant, 
USN, and Captain, USMC, and above 
are eligible to attend. Exceptions must 
be approved by Type Commanders, or 
CMC, as appropriate. Details of quota 
control and class schedules are defined 
in NPSNOTICE 1520. 

Resident Students 

Officers regularly enrolled in other 
curricula of the Naval Postgraduate 
School may qualify for the Aviation 
Safety Officer Certificate by complet- 
ing these required courses: AO 2020, 
AO 2030, AO 3000, AO 3050, and AO 
3060. Substitutions of equivalent 
courses taken in other departments for 
some of these courses may be made 
upon approval of the Director of Avia- 
tion Safety Programs. For example, 
AO 2020 may be replaced by upper divi- 
sion or graduate courses in aeronauti- 
cal engineering which cover the essen- 
tial subject matter of the course. 



AVIATION SAFETY COMMAND 
COURSE 

An Aviation Safety Command 
(ASC) course is offered eight times 
each year on a temporary additional 
duty basis to commanding officers, 
executive officers, OinCs of aviation 
detachments, and officers screened for 
command. This course is designed to 
provide information which will assist 
commanding officers in conducting an 
aggressive mishap prevention pro- 
gram, and to prepare the graduate for 
the duties of Senior Member of a Mis- 
hap Board. 

The course consists of approxi- . 
mately 34 classroom and laboratory 
hours addressing subjects including 
safety programs, safety psychology, 
aviation law, aircraft systems, mishap 
investigation, mishap and incident re- 
ports and endorsements, and aero- 
space medicine. 

No academic credit is given for this 
course. 



DEPARTMENTAL 
COURSE OFFERINGS 

Upper Division Courses 

AO 2020 Aerodynamics for Aircraft 
Accident Prevention and Investiga- 
tion (3-0). 

Survey of aerodynamics, performance, sta- 
bility and control of fixed wing/rotary wing 
aircraft. Effects of varying conditions, con- 
figurations, designs and crew techniques on 
critical areas of operation. 

AO 2030 Aircraft Structural Analysis 
( 1 - 0 ). 

Strength of materials, design criteria, fail- 
ure mechanisms. Recognition of failures, 
fatigue, brittle fractures, contribution of 
manufacturing and maintenance, analysis 
of evidence, corrosion control technology, 
and quality control concepts. 

Upper Division or Graduate Courses 

AO 3000 Problems in Accident Preven- 
tion and Investigation (0-4). 
Management Theories, practices and tech- 
niques, developing applications for the or- 
ganization and control of a squadron mis- 
hap prevention program. Problem-solving 
exercises in the application of system safety 
concepts in the squadron accident preven- 
tion and investigation effort. Through case- 
study methods, the course emphasizes mis- 
sion accomplishment, conservation of re- 
sources, cost-effectiveness, and systems 
management in accident prevention, inves- 
tigation, and reporting. 

AO 3040 Safety Psychology (1-0). 
Study of human reliability in survival-value 
environments; personality elements is safe- 
ty motivation; identification and reduction 
of problems in human reliability. 

AO 3050 Safety Law (1-0). 

Study of leading cases and statutes concern- 
ing rights and duties in the safety disci- 
plines. Emergency claims; quasicontrac- 
tural duties. Criminal prosecution of safety 
violations. Legal duties of care. Special 
rules of evidence used by the courts in safe- 
ty-related disputes. 
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AO 3060 Problems in Aviation Medi- 
cine (1-0). 

Life-science considerations in accident pre- 
vention and investigation. Medical predic- 
tion. Effects of hypoxia, dysbarism, G- 
forces, spatial disorientation, diet, drugs, 
and exercise upon flight capabilities. Recog- 
nition of emotional difficulties; emotional 
considerations in accident prevention. In- 
terpretation of autopsy reports. 

AO 3100 Management of Accident- 
Prevention Programs (3-2). 

Management theories, practices, communi- 



cations and controls; automatic data-pro- 
cessing and analysis of accident statistics; 
legal consideration in safety management; 
use of systems safety in hazard identifica- 
tion. 

AO 3120 Technological Aspects of Ac- 
cident-Prevention and Analysis (3-2). 

Topics include case studies of technological 
design-related aviation mishaps; identifica- 
tion of structural failure modes; computer 
and simulator methods in aeronautics; safe- 
ty-related problems of Navy weapons sys- 
tems evaluation and acquisition. 
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COMMAND, CONTROL & COMMUNICATIONS (C3) 
ACADEMIC GROUP 



Carl Russell Jones, Chairman and 
Professor (1965)*; PhD, Claremont 
Graduate School, 1965. 

Dan Calvin Roger, Associate Pro- 
fessor of Economics (1979); PhD, 
University of California at Berkeley, 
1979. 

Thomas Jay Brown, Major, U.S. 
Air Force, Instructor (1984); MS, 
Air Force Institute of Technology, 
1973. 

Kenneth L. Davidson, Professor 
(1970); PhD, University of Michigan, 
1970. 

Daniel Roy Dolk, Associate Pro- 
fessor of Management Information 
Systems (1982); PhD, University of 
Arizona, 1982. 

Carson Kan Eoyang, Associate Pro- 
fessor of Management (1974); PhD, 
Stanford University, 1976. 

Donald Paul Gaver, Jr., Distin- 
guished Professor (1956); PhD, Uni- 
versity, 1956. 

Thomas E. Halwachs, Commander, 
U.S. Navy, Curricular Officer, Op- 
erations Analysis (1985); MS, Naval 
Postgraduate School, 1976. 

Milton H. Hoever, Captain, U.S. 
Navy, Instructor in Telecommunica- 
tions Systems (1987); BS, Naval 
Postgraduate School, 1965. 

Wayne Philo Hughes, Jr., Adjunct 
Professor (1964); MS, Naval Post- 
graduate School, 1964. 



Lester Ingber, Professor (1986); 
PhD, University of California at 
San Diego, 1966. 

Gordon Eric Latta, Professor (1979); 
PhD, California Institute of Tech- 
nology, 1951. 

Michael Melich, Professor (1983); 
PhD, Rice University, 1967. 

Paul Henry Moose, Associate Pro- 
fessor (1980); PhD, University of 
Washington, 1970. 

James W. Mueller, Captain, U.S. 
Navy, Curricular Officer, National 
Security Affairs/Intelligence (1985); 
MA, NSA-I, Naval Postgraduate 
School, 1977. 

Samuel Howard Parry, Associate 
Professor (1972); PhD, Ohio State 
University, 1971. 

Gerald Lee Pauler, Lieutenant 
Colonel, U.S. Army, Instructor, 
(1987); PhD, Oklahoma State Uni- 
versity, 1974. 

Gary Kent Poock, Professor (1967); 
PhD, University of California at 
Berkeley, 1967. 

James Grover Taylor, Professor 
(1968); PhD, Stanford University, 
1966. 

Michael J. Zyda, Associate Professor 
(1984); DSc, Washington University, 
1984. 



Chairman: 

Carl R. Jones, Professor, 

Code 74, Spanagel Hall, Room 203, 
(408) 646-2618, AV 878-2618. 

The Command, Control and Com- 
munications (C3) Academic Group is 



an interdisciplinary association of fac- 
culty. An academic group is a less for- 
mal organization than an academic de- 
partment, and each professor in the 
group has an appointment in an aca- 
demic department. The C3 Academic 
Group has responsibility for the aca- 
demic content of the Joint Command, 
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Control and Communications curricu- 
lum and a C3 research program. Thesis 
topics are approved by the Group and 
the final thesis is approved by the 
Chairman. 

MASTER OF SCIENCE IN 
SYSTEMS TECHNOLOGY 

The degree of Master of Science in 
Systems Technology (Command, Con- 
trol & Communications) will be award- 
ed at the completion of an interdisci- 
plinary program carried out in accord- 
ance with the following degree require- 
ments. 

The Master of Science in Systems 
Technology (Command, Control and 
Communications) requires a minimum 
of 45 quarter hours of graduate level 
work in four different academic disci- 
plines, of which at least 15 hours must 
represent courses at the 4000 level in at 
least two of the disciplines. Within the 
course program there must be a special- 
ization sequence consisting of at least 
three courses. 

In addition to the 45 hours of course 
credit, an acceptable thesis must be 
completed. 

The Program must be approved by 
the Chairman of the Command, Con- 
trol and Communications Academic 
Group. 



GROUP COURSE OFFERINGS 

CC 0001 Seminar (0-1). 

Special Lectures by government, industry 
and academic C3 specialists. 

CC 0810 Thesis Research (0-0). 

Every student conducting thesis research 
will enroll in this course. 

CC 3000 Introduction to Command, 
Control and Communications (4-0). 

Knowlege of current C3 systems and prac- 
tice is introduced. A basis framework for 
understanding C3 is provided. Case studies 
are used as well as lessons learned from 
crises, field exercises and wargaming. 
PREREQUISITE: Enrollment in the Joint 
C3 curriculum, OS 2103 concurrently. 



CC 3001 Modeling Command, Control 
and Communications Systems (4-0). 

An understanding of C3 modeling in the 
context of combat models and modeling is 
provided. The fundamental concepts of 
combat processes are studied. Specific mod- 
els of weapons and sensors are included. 
Examples of current applications and re- 
search trends are included. PREREQUI- 
SITES: CC 3000, OS 2103. 

CC 3900 Special Topics in Command, 
Control and Communications (2-0) to 
(5-0). 

Supervised study in selected areas of com- 
mand, control and communications to meet 
the needs of individual students. May be 
repeated for credit if course content chang- 
es. PREREQUISITE: Consent of Group 
Chairman. Graded on Pass/Fail basis only. 

CC 4001 CS Systems: Structure, Pro- 
cess and Dynamics (4-0). 

An understanding of C3 systems in the 
context of battle management is provided. 
The history of C3 is used to develop an 
understanding of the impact of physical 
and organizational technology on C3. A 
framework for C3 systems encompassing 
planning, directing, coordinating control 
and execution tasks embedded in an archi- 
tecture is used to discern dynamic behavior. 
An overview of design principles is in- 
cluded. Examples of current systems and 
approaches to C3 is provided. PREREQUI- 
SITES: CC 3001, OS 3008, OS 3604. TOP 
SECRET clearance with eligibility for 
SPECIAL INTELLIGENCE information. 

CC 4002 C3 Systems: Performance and 
Effectiveness Evaluation (2-4). 

An understanding of the performance and 
effectiveness evaluation of C3 systems is 
provided. Development and estimation of 
measures of performance, effectiveness and 
force effectiveness. Threat analysis. Ex- 
periments in determining C3 systems ef- 
fectiveness using wargraming are empha- 
sized. Design of experiments. PREREQUI- 
SITES: CC 4001, OS 3604, OS 3603. TOP 
SECRET clearance with eligibility for 
SPECIAL INTELLIGENCE information. 
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CC 4003 C3 Systems Engineering (2-4). 
The systems engineering of C3 systems is 
studied. Emphasis will be on requirements 
determination. Effectiveness and cost 
modeling and estimation. Trade off anal- 
ysis. Risk assessment. Threat assessment. 
A project will require the development of a 
system’s requirements. PREREQUISITES: 
CC 4002, EO 3750 (concurrently). TOP 
SECRET clearance with eligibility for 
SPECIAL INTELLIGENCE information. 

CC 4004 C3 Issues and Problems (4-0). 
Advanced study of special topics related to 
C3. Topics may include interoperability, 
C3CM, intelligence processes and NATO 



C3. Usually there are three topics per course 
offering. PREREQUISITE: CC 4003. TOP 
SECRET clearance with eligibility for 
SPECIAL INTELLIGENCE information. 



CC 4900 Special Topics in Command, 
Control and Communications (2-0) to 
(5-0). 

Supervised study in selected areas of com- 
mand, control and communications to meet 
the needs of individual students. May be re- 
peated for credit if course content changes. 
PREREQUISITE: Consent of Group Chair- 
man. Graded on Pass/Fail basis only. 
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DEPARTMENT OF COMPUTER SCIENCE 



Robert B. McGhee, Acting Chair- 
man and Professor (1986)*; PhD, 
University of Southern California, 
1963. 

Valdis Berzins, Associate Professor 
(1986); PhD, Massachusetts Institute 
of Technology, 1979. 

Leigh W. Bradbury, Lieutenant 
Commander, U.S. Navy, Instructor 
(1988); MS, Corpus Christi State 
University, 1985. 

Rachel Griffin, Lieutenant Com- 
mander, U.S. Navy, Instructor 
(1988); MS, Naval Postgraduate 
School, 1984. 

Richard W. Hamming, Adjunct Pro- 
fessor (1976); PhD, University of 
Illinois, 1942. 

David K. Hsiao, Professor (1982); 
PhD, University of Pennsylvania, 
1968. 

Gary Hughes, Commander, U.S. 
Navy, Instructor (1986); MS, Naval 
Postgraduate School, 1983. 

Uno R. Kodres, Professor (1963); 
PhD, Iowa State University, 1958. 

Sehung Kwak, Adjunct Professor 
(1987); PhD, Ohio State University, 
1986. 



Yuh-jeng Lee, Assistant Professor 
(1987); PhD, University of Illinois at 
Urbana, 1987. 

Gerald J. Lipovski, Grace Hopper 
Chair Professor (1988); PhD, Uni- 
versity of Illinois, 1969. 



LuQi, Assistant Professor (1986); 
PhD, University of Minnesota, 1986. 

Vincent Y. Lum, Professor (1985); 
PhD, University of Illinois at 
Urbana, 1966. 

G.M. Lundy, Assistant Professor 
(1988); PhD, Georgia Institute of 
Technology, 1988. 



George A. Rahe, Professor Emeritus 
(1965); PhD, University of Califor- 
nia at Los Angeles, 1965. 

Neil C. Rowe, Associate Professor 
(1983); PhD, Stanford University, 

1983. 

Timothy J. Shimeall, Assistant Pro- 
fessor (1988); PhD, University of 
California at Irvine, 1988. 

Man-Tak Shing, Associate Profes- 
sor (1988); PhD, University of Cali- 
fornia at San Diego, 1981. 

Louis D. Stevens, Adjunct Professor 
(1987); MS, University of California 
at Berkeley, 1949. 

C. Thomas Wu, Associate Professor 
(1985); PhD, University of Califor- 
nia, San Diego, 1983. 

John M. Yurchak, Lieutenant Com- 
mander, U.S. Navy, Instructor 
(1988); MS, Naval Postgraduate 
School, 1984. 

Michael J. Zyda, Associate Professor 
(1984); DSc, Washington University, 

1984. 



* The year of joining the Postgraduate 
School Faculty in indicated in parentheses. 
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Acting Chairman: 

Robert B. McGhee, Professor, 

Code 52, Spanagel Hall, Room 513, 
(408) 646-2449, AV 878-2449. 



Associate Chairmen: 

Teaching: 

Michael J. Zyda, Assoc. Professor, 
Code 52Zk, Spanagel Hall, Rm. 516, 
(408) 646-2305, AV 878-2305. 



Academic Affairs: 

Uno R. Kodres, Professor, 
Code 52Kr, Spanagel Hall, 
Room 534A, 

(408) 646-2197, AV 878-2197 



Administrative Affairs: 

Gary J. Hughes, CDR, U.S. Navy, 
Code 52Hu, Spanagel Hall, Rm. 520, 
(408) 646-2239, AV 878-2239. 



The Department of Computer Sci- 
ence provides graduate training and 
education in major areas of computer 
science. Thus, both basic and ad- 
vanced graduate courses are offered. 
However, to ready our officer-students 
for classroom instruction, a prepara- 
tory phase of specially-tailored courses 
is provided for the students. Subse- 
quent course work and research lead to 
either the degree of Master of Science 
or Doctor of Philosophy. The require- 
ments to complete either program are 
rigorous and are comparable to those 
set up in other major universities. 

MASTER OF SCIENCE 
IN COMPUTER SCIENCE 

The degree of Master of Science in 
Computer Science is awarded upon the 



satisfactory completion of a program, 
approved by the Chairman, Computer 
Science Department, which satisfies, 
as a minimum, the following degree 
requirements: 

a. At least 40 quarter hours of grad- 
uate-level work of which at least 12 
quarter hours must be at the 4000 level. 

b. The Program shall include at 
least: 

28 quarter hours in Computer Sci- 
ence 

12 quarter hours in other disciplines 

c. Completion of an approved se- 
quence of courses constituting speciali- 
zation in an area of Computer Science. 

d. Completion of an acceptable the- 
sis in addition to the 40 quarter hours 
of course work. 



DOCTOR OF PHILOSOPHY 
IN COMPUTER SCIENCE 

The Department of Computer Sci- 
ence has a program leading to the de- 
gree of Doctor of Philososphy. Areas of 
special strength in the department are 
Artificial Intelligence/Robotics, Data- 
base Systems, Software Engineering, 
Computer Graphics and Computer 
Architecture. Minors in areas of other 
departments are possible. A note- 
worthy feature of these areas of re- 
search is that the candidate’s research 
may be conducted off-campus in the 
candidate’s sponsoring laboratory or 
unit of the Federal Government. The 
degree requirements are as outlined 
under the general school requirements 
for the Doctor’s degree. 



LABORATORY FACILITIES 

The departmental laboratory is de- 
signed to provide effective computing 
facilities to support instruction and re- 
search in the core areas of computer 
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science. Departmental laboratories 
owe their existence to one of two 
sources of funding, either research 
funding or instruction laboratory 
money. There are currently six depart- 
mental laboratories: (1) the Computer 
Science Academic Computing Labora- 
tory, (2) the Database Systems Lab- 
oratory, (3) the Graphics and Video 
Laboratory, (4) the Software Engineer- 
ing Laboratory, (5) the Microcomputer 
Systems Laboratory and (6) the Arti- 
ficial Intelligence Laboratory. 
Laboratory. 

The main pieces of equipment in the 
Computer Science Academic Labora- 
tory are a network of SUN fileservers 
and diskless workstations, a VAX 
11/785 (Unix) and a VAX 11/780 
(Unix). The Academic Laboratory also 
supports an Eikonix digitizer camera, 
several laser printers and a large num- 
ber of terminals (50+ online) and other 
miscellaneous support equipment. The 
Academic Laboratory computers are 
connected via an Ethernet network. 
The VAX 11/785 is connected to the 
outside world via MILNET, which pro- 
vides access to the ARPANET, CSNET 
and BITNET. The Academic Labora- 
tory provides a general-purpose, time- 
sharing environment for various ap- 
plications throughout the Computer 
Science Department. 

The current Database Systems Lab- 
oratory consists of nine Integrated 
Solutions, Inc. (ISI) workstations. The 
ISI workstations each contain a 
Motorola 68020 processor, and some 
600+MB of disk storage. These work- 
stations are used in conjunction with 
the Academic Laboratory’s VAX 
computers to provide research and 
instruction in Database Systems. The 
workstations are connected together 
via their own Ethernet network and 
are connected through one of the work- 
stations to the departmental local area 
network. 

The current Graphics and Video 
Laboratory consists of five Silicon 
Graphics, Inc. IRIS graphics work- 
stations. There are two IRIS 4D/70GT 



workstations, one IRIS 4D/70G work- 
station and two older IRIS-3120 work- 
stations. These workstations are used 
to provide research and instruction in 
real-time, interactive graphics. The 
primary research use of the systems is 
in the production of inexpensive, three- 
dimensional visual simulation sys- 
tems. The newer IRIS workstations are 
based on the MIPS processor and are 
rated at 10 million instructions per 
second integer performance. The work- 
stations are capable of filling some 
60,000 z-buffered, Gouraud-shaded 
polygons per second. 

The current Software Engineering 
Laboratory consists of ten Apple Mac- 
intosh and ten IVY DT20 (IBM-PC/AT 
compatible) microcomputers. These 
systems are equipped with a variety of 
software and hardware devices to pro- 
vide a suitable environment for study- 
ing current technology in the design 
and implementation of user friendly 
interfaces. The laboratory also sup- 
ports work in advanced methodologies. 

The current Microcomputer Systems 
Laboratory consists of some 48 Z100 
microcomputers in support of research 
and instruction in microprocessor pro- 
gramming, microprocessor architec- 
ture, networking and distributed sys- 
tems. The Zenith Z100 supports the De- 
partment of Defense’s standard com- 
puter language ADA. Each Z100 con- 
tains an 8-bit Intel-8085 processor and 
a 16-bit Intel-8088 processor, some 
700KB of CPU memory and some 
10MB of disk storage. The ZlOOs are 
networked together to provide access 
to shared resources such as printers 
and bulk storage systems. A major re- 
placement of the Microcomputer Sys- 
tems Laboratory is in progress with 
the goal of upgrading our capabilities 
for research and instruction utilizing 
the ADA programming language. For 
that upgrade, we are planning to in- 
stall some 35 Zenith-248 microcom- 
puter systems. 

The Artificial Intelligence Labora- 
tory consists of 8 ISI workstations, 2 
TI Explorer LISP machines, and 4 
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Symbolics LISP machines. The 8 ISI 
workstations are Unix-based, general 
purpose workstations similar to those 
comprising the Database Systems 
Laboratory. The ISI workstations are 
outfitted with LISP, Prolog and vari- 
ous knowledge-based software tools. 
The Symbolics machines represent the 
state of the art with respect to AI com- 
puting systems. One of the Symbolics 
systems contains a Pixar Imaging 
Computer. 



DEPARTMENTAL COURSE 
OFFERINGS 

i 



CS 0100 REFRESHER FOR ADA PRO- 
GRAMMING (2-1). 

An introduction to computer algorithms, pro- 
grams and hardware. Using structured pro- 
gramming and stepwise refinement tech- 
niques, students receive classroom instruc- 
tion plus design and test programs in the 
laboratory. Computer projects of increasing 
difficulty are assigned. Graded on Pass/Fail 
basis only. 

CS 0101 REFRESHER FOR LABORA- 
TORY SYSTEMS (2-1). 

Intended for computer science majors, to 
provide an introduction to computer science 
and computing laboratory facilities. Empha- 
sis is on fundamental concepts of operating 
systems, user interfaces, programming envi- 
ronments and program development tools. 
Topics include a survey of text processors, 
formatters and editors, compilers, linkers, 
and other software tools, together with the 
basic principles and procedures for produc- 
tive document/software development. Addi- 
tional topics include fundamentals of data 
structures and algorithms. Graded on 
Pass/Fail basis only. 

CS 0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 



Upper Division Courses 

CS 2450 COMPUTER PROGRAMMING 
WITH FORTRAN (3-1). 

This course provides an overview of the 
computer system: hardware, software, and 
the operating system. Algorithms and pro- 
grams are developed using a structured 
approach and stepwise refinement. The 
design and testing of computer programs in 
FORTRAN are studied, and practiced by 
the student in the laboratory. Computer pro- 
jects of increasing difficulty are assigned. 
GRADED ON PASS/FAIL BASIS ONLY. 



CS 2970 STRUCTURED PROGRAM- 
MING WITH ADA (4-1). 

An introduction to problem solving and 
structured programming with ADA, a high- 
level, block-structured programming lan- 
guage. This course is for computer science 
majors and other students with a deep inter- 
est in the subject. Fundamental techniques 
of problem solving and using ADA to imple- 
ment the solutions of non-numerical prob- 
lems are presented. Several programming 
projects aimed at practicing these tech- 
niques are assigned during the course. 
PREREQUISITES: CS 0100 and CS 0101. 



Upper Division or Graduate Courses 

CS 3010 COMPUTING DEVICES AND 
SYSTEMS (4-0). 

Designed primarily for non-computer sci- 
ence majors, this course examines function- 
al components and their organization as a 
computer system. Although emphasis is 
upon computer hardware, the importance of 
both hardware and software in constituting 
a computer system is discussed. Important 
instances of software-hardware trade-offs 
in the implementation of various compo- 
nents are discussed. In this course, comput- 
er systems are examined through a hierar- 
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chy of four levels: The electronic circuit lev- 
el, the logic or digital device level, the 
programming level and the systems level. 
Major emphasis is upon the higher levels 
(programming and systems). PREREQUI- 
SITES: CS 2450 or CS 2970 or consent of 
instructor. 

CS 3020 SOFTWARE DESIGN (3-2). 

This course will provide the student with a 
broad background in the concept, design, 
implementation and testing of computer pro- 
grams. The topics will include identification 
of program requirements, language selec- 
tion, design methodology, program efficien- 
cy, test and debug practices, and documen- 
tation techniques. The laboratory periods 
will be used to develop the design of a soft- 
ware project from its "concept” stage 
through its implementation. PREREQUI- 
SITES: A structured programming course in 
a high level language and CS 3010. 

CS 3030 OPERATING SYSTEMS 
STRUCTURES (4-0). 

This course will provide a broad overview of 
operating systems including memory man- 
agement techniques, job scheduling, proces- 
sor scheduling, device management, and 
data (information) management techniques. 
Studies will also be included to illustrate the 
issues in manager -operating system inter- 
faces, operating system selection, data con- 
trol and security, and operating systems 
utility support. Future trends in computers 
will be discussed. PREREQUISITES: CS 
3010 or consent of instructor. 

CS 3111 PRINCIPLES OF PROGRAM- 
MING LANGUAGES (4-0). 

This course is an introduction to the design, 
evaluation, and implementation of program- • 
ming languages. The four themes of name, 
data, control, and syntactic structuring are 
traced through the five major programming 
language generations. Principles for the 
evaluation of languages are developed and 
investigated. Key implementation concepts 
are covered, including interpreters and run- 
time organization. PREREQUISITES: CS 
2450 or CS 2970 or consent of instructor. 



CS 3113 INTRODUCTION TO COMPIL- 
ER WRITING (3-2). 

This course is intended to explore the 
basics of modem compiler design and con- 
struction techniques. The fundamentals of 
scanning, parsing, and compiler semantics 
are developed in the framework of modem 
compiler-compiler and translator-writing 
systems technology. The laboratory periods 
will be used to develop a small model com- 
piler/assembler. PREREQUISITES: CS 

3111 and CS 3300 or consent of instructor. 



CS 3200 INTRODUCTION TO COM- 
PUTER ARCHITECTURE (3-2). 

This course examines the organization of 
computers, processor architectures, machine 
and assembly language programming. 
Microcomputer systems are used in the lab- 
oratory to give students hands-on experi- 
ence. Included are hardware components: 
the processor, memories, serial I/O, parallel 
I/O, real time clock, interrupt control, DMA; 
processor instructions; information transfer, 
arithmetic, control, process switching; 
machine language and assembly language 
programming: arithmetic functions, 

input/output, interrupt handling, multicom- 
puter control. PREREQUISITES: CS 2970 
and either EC 2810 or equivalent. 



CS 3300 DATA STRUCTURES (3-1). 

The course deals with the specification, 
implementation, and analysis of data struc- 
tures. Common data objects such as 
strings, arrays, records, linear lists and 
trees, together with the operations used to 
manipulate these objects are studied. Par- 
ticular emphasis is placed on linked struc- 
tures. Implementation of symbol tables by 
hash tables and other means is presented. 
Applications to memory management, com- 
piler design and sorting/searching algo- 
rithms are given. Computer projects in a 
high-level language are required. PREREQ- 
UISITES: CS 2970 or consent of instructor. 
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CS 3310 ARTIFICIAL INTELLIGENCE 
(4-0). 

Survey of topics and methods of Artificial 
Intelligence. Methods include rule-based 
systems, heuristic search and exploitation 
of natural constraints, means-ends analy- 
sis, semantic networks, and frames. 
Emphasis is placed on solving problems 
that seem to require intelligence rather than 
attempting to simulate or study natural 
intelligence. Projects to illustrate basic con- 
cepts are assigned. PREREQUISITE: MA 
0125 or MA 2025 or consent of instructor. 

CS 3450 SOFTWARE SYSTEMS 
DESIGN (3-1). 

The course covers the design and implemen- 
tation of software systems elements, includ- 
ing assemblers, loaders, input/output control 
sub-systems, and interpreters. PREREQ- 
UISITES: CS 3200, CS 3300 and CS 3111 
or consent of instructor. 

CS 3460 SOFTWARE METHODOLOGY 
(3-1). 

Methods for the design, implementation and 
testing of computer software. Stepwise 
refinement, decomposition, information hid- 
ing, program style, debugging, testing and 
informal verification. Several program 
designs will be investigated by means of 
code reading, program modification and writ- 
ing software. PREREQUISITES; CS 3111 
and CS 3300. 

CS 3502 COMPUTER COMMUNICA- 
TIONS AND NETWORKS (4-0). 

An introduction to the structure and archi- 
tecture of computer networks. Topics cov- 
ered include network topology, single and 
multiple server queueing models, link estab- 
lishment and link operation protocols, local 
area networks, packet radio networks, and 
point-to-point networks. The ISO model 
and the ARPA, ALOHA and ETHERNET 
systems are studied. Term papers and/or 
projects are an important aspect of the 
course. PREREQUISITES: CS 3200 or CS 
3010 (or equivalent) and MA 2300 (or 
equivalent). 



CS 3550 COMPUTERS IN COMBAT 
SYSTEMS (3-2). 

This course describes the functions and 
algorithms of combat systems, the human 
interaction, and the systems organization in 
terms of processes. The laboratory experi- 
ence includes work with navigational, track- 
ing, and ballistics functions, display control, 
and the use of wakeup and block primitives 
in process control. Real-time performance 
analysis and prediction using simulations is 
included. PREREQUISITE: CS 3200 or 
equivalent. 



CS 3601 THEORY OF FORMAL LAN- 
GUAGES (4-0). 

This course will cover the Chomsky hierar- 
chy of formal languages (regular sets, con- 
text-free languages, context-sensitive lan- 
guages, and recursively enumerable lan- 
guages) and the types of grammars and 
automata associated with each class in the 
hierarchy. Emphasis is placed on the major 
results of the theory as they relate to lan- 
guage and compiler design. In addition, the 
major results involving the concept of unde- 
cidability are covered. PREREQUISITES: 
MA 2025 and MA 3026 or equivalent. 



CS 3650 THEORY OF ALGORITHMS 
(4-0). 

This course focuses on the design and anal- 
ysis of efficient algorithms. Techniques for 
analyzing algorithms in order to measure 
their efficiency are presented. Control struc- 
ture abstractions, such as divide and con- 
quer, greedy, dynamic programming, back- 
track (branch and bound), and local search 
methods, are studied. The theory of NP- 
completeness is presented along with cur- 
rent approaches to NP-hard problems. 
PREREQUISITES: CS 3300 and CS 3601. 
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CS 3800 DIRECTED STUDY IN COM- 
PUTER SCIENCE (0-2 to 0-3). 

Individual research and study by the student 
under the supervision of a member of the 
faculty. The course is intended primarily to 
permit interested students to pursue in 
depth subjects not fully covered in formal 
class work. PREREQUISITE: Consent of 

instructor. Graded on Pass/Fail basis only. 



CS 3900 SELECTED TOPICS IN COM- 
PUTER SCIENCE (3-0). 

Presentation of a wide selection of topics in 
the current literature. Lectures on subjects 
of current interest and exploration may be 
presented by invited guests from other uni- 
versities, government laboratories, and from 
industry, as well as by faculty members of 
the Naval Postgraduate School. Tours of 
other facilities of interest may also be con- 
ducted. PREREQUISITE: Consent of 

instructor. Graded on Pass/Fail basis only. 



Graduate Courses 

CS 4112 OPERATING SYSTEMS (4-0). 

An in-depth theoretical treatment of operat- 
ing systems concepts. Major course topics 
include process synchronization using 
semaphores, critical regions, and ren- 
dezvous, virtual memory including demand 
paging and segmentation, dynamic linking 
and loading, file structures, and information 
security. The producer-consumer problem, 
readers and writers problem, and the dining 
philosophers problem are examined. Archi- 
tectural and language implications of evolv- 
ing operating systems are considered. PRE-, 
REQUISITES: CS 3450 or CS 3030. 

CS 4113 ADVANCED LANGUAGE TOP- 
ICS (4-0). 

This course covers advanced topics and 
recent developments in programming lan- 
guages and compilers. Three major topics 
are functional programming, object-oriented 
programming and logic programming. Both 



the theory and practice of functional pro- 
gramming are covered. Theoretical topics 
include the Church-Rosser theorem, the sig- 
nificance of various evaluation orders, and 
the use of recursive simultaneous equations 
to define data types. Functional, object-ori- 
ented and logic programming are viewed 
from the unified perspective of tree transfor- 
mations. PREREQUISITES: CS 3111 and 

CS 3450 or consent of the instructor. 



CS 4150 PROGRAMMING TOOLS AND 
ENVIRONMENTS (4-0). 

This course covers the design and imple- 
mentation of tools to aid software develop- 
ment, including syntax-directed editors, ver- 
sion-control systems, language- oriented 
debuggers, symbolic execution vehicles, pro- 
gramming databases, macroprocessors, and 
automatic programming tools. These topics 
are discussed in the context of an integrat- 
ed, language-oriented programming environ- 
ment.PREREQUISITES : CS 3450 and CS 
4113 or consent of the instructor. 



CS 4202 COMPUTER GRAPHICSS (3-2). 
An introduction to the principles of the hard- 
ware and the software used in the produc- 
tion of computer generated images. The 
focus of the course is a major design project 
utilizing the departmental computer graphics 
and image processing facilities. The course 
is intended for students proficient in the 
development of software systems. PRE- 
REQUISITES: CS 2970, CS 3200, CS 3300 
or consent of the instructor. 



CS 4203 INTERACTIVE COMPUTA- 
TION SYSTEMS (3-2). 

A study of the human-computer interface 
and methods for interactive computer assist- 
ed problem solving. Topics include applica- 
ble human psychology, physiology, and cog* ( 
nitive science. The main focus of the course j 
is a design project involving computer graph- j t 
ics. PREREQUISITE: CS 4202 or consent ! (j 
of the instructor. 4 
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CS 4300 DATABASE SYSTEMS (3- 
l).This course presents an up-to-date intro- 
duction to database systems including 
| database system architectures, physical 
storage organization, data models, data lan- 
guages, design of databases, database 
integrity, security, concurrency control, and 
recovery. PREREQUISITES: CS 3300 or 
consent of instructor. 

CS 4310 ADVANCED ARTIFICIAL 
INTELLIGENCE (4-0). 

Artificial Intelligence has seen a rapid 
growth in applications in recent years. This 
course will survey a wide variety of current 
research, using a seminar format. Applica- 
tion areas surveyed include planning, lan- 
guage understanding, vision, robotics, 
human tutoring, database design, and statis- 
tics. PREREQUISITES: CS 3310 or con- 

sent of instructor. 



CS 4311 EXPERT SYSTEMS (3-1). 

This course covers the design and imple- 
mentation of expert systems. Topics 
include acquiring, representing, and organiz- 
ing knowledge, multiple levels of problem 
structure and domain knowledge, meta- 
knowledge, and multilevel control struc- 
tures. These topics will be studied in the 
context of several problem-solving, signal 
understanding, and machine -learning tasks. 
PREREQUISITES: CS 3310 or consent of 

the instructor. 

j 

CS 4312 ADVANCED DATABASE SYS- 
TEMS (3-1). 

This course is a sequel to CS 4300, 
Database Systems. The course will provide 
an in-depth coverage of relational database 
theory, distributed database systems, 
semantic data models, query processing and 
optimization, logic and databases, and other 
advanced topics. Many topics will be illus- 
trated using both commercial and prototype 
database systems. PREREQUISITE: CS 

4300 or consent of instructor. 



CS 4313 ADVANCED ROBOTIC SYS- 
TEMS (4-0) .This course is concerned with 
the kinematics, dynamics, and control of 
robotic systems. These systems will be 
studied primarily by means of computer sim- 
ulations using graphics workstations. In 
addition to basic principles, the course will 
consider specific examples including 
instances of mobile robots as well as fixed- 
base (industrial) robots. Robot intelligence 
and task planning will be emphasized rather 
than lower-level implementation details. 
The use of LISP as a simulation language 
will be central to the course. PREREQUI- 
SITE: CS 3310 or consent of instructor. In 
addition, a basic understanding of calculus 
and matrix algebra is essential to this 
course. 



CS 4314 COMPUTERS FOR ARTIFI- 
CIAL INTELLIGENCE (4-0). 

This course is concerned with computer sys- 
tems designed to achieve high efficiency 
with respect to artificial intelligence applica- 
tions. The course will be conducted in a 
seminar format, with the specific systems 
studied in any given quarter being deter- 
mined by student and faculty interests. 
Examples of the types of computers to be 
considered include: Lisp machines, Prolog 

machines, image processors, vision comput- 
ers, etc. In general, an effort will be made to 
investigate the organization and perfor- 
mance of complete systems including both 
hardware and software aspects. PREREQ- 
UISITE: CS 3310 or consent of instructor. 



CS 4322 ADVANCED DATABASE SYS- 
TEMS SEMINAR (3-1). 

This course covers the advanced and current 
research on database topics that have not 
been discussed fully in the prior database 
courses CS4300 and CS4312. Possible top- 
ics to be discussed in the course include 
database machines (especially multilingual 
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and multibackend systems), multimedia 
DBMS, semantic modeling, DB security, 
knowledge-based DBMS, nonnormalized 
relations, temporal information handling, 
advanced data structures, real-time 
database systems, etc. The studies may be 
theoretical, pragmatic and analytical, or 
experimental using some advanced proto- 
type database systems. PREREQUISITE: 
CS 4300 or CS 4312, or consent of instructor. 



CS 4450 ADVANCED COMPUTER 
ARCHITECTURE (3-1). 

This course examines advanced concepts of 
computer architecture design not covered in 
CS 3200. The core topics of the course are 
computer interconnection structures, inter- 
nal and external memory, the central pro- 
cessing unit, microprogramming and parallel 
computer organizations. Additional topics 
from the recent literature are covered as 
time permits. PREREQUISITES: CS 3200 
or equivalent. 

CS 4451 DESIGN AND ANALYSIS OF 
MULTIPLE-PROCESSOR REAL-TIME 
COMPUTERS (3-1). 

This course covers computer architectures 
ranging from single instruction stream to 
multiple data stream architectures. Pro- 
cessing capacities of vector processors, 
array processors, multiprocessors and mas- 
sively parallel processors are compared to 
each other in various real time applications. 
Parallel processing software issues ranging 
from parallel processing languages to oper- 
ating systems support issues are consid- 
ered. Reliability, availability and survivabili- 
ty of systems are also considered. PRE- 
REQUISITES: CS 3200, and CS 3450 or 
consent of instructor. 

CS 4470 ADVANCED COMPUTER 
GRAPHICS TOPICS (3-2). 

This course covers advanced topics in com- 
puter image generation. The topics dis- 
cussed include quality and realism in com- 
puter images, advanced real-time interac- 
tive systems, and special architectures for 



the real-time generation and display of com- 
puter images. PREREQUISITES: CS 4202 
and consent of instructor. 



CS 4500 SOFTWARE ENGINEERING (4- 

i). 

The techniques for the specification, design, 
testing, maintenance and management of 
large software systems. Specific topics 
include software life cycle planning, cost 
estimation, requirements definition and 
specification, design, testing and verifica- 
tion, maintenance and reusability. The labo- 
ratory sessions will discuss special topics. 
PREREQUISITE: CS 3460 or consent of 
instructor. 

1 

CS 4520 ADVANCED SOFTWARE 
ENGINEERING (3-0). 

This course is a sequel to CS 4500. The 
methods for specifying, designing, and veri- 
fying software systems are covered in 
depth, with emphasis on automatable tech- 
niques and their mathematical basis. The 
techniques are applied to construct and 
check ADA programs using a formal specifi- 
cation language. The course concludes with 
a summary of current research areas in soft- 
ware engineering. PREREQUISITE: CS; 
4500 or consent of instructor. 



CS 4530 SOFTWARE ENGINEERING 
IN ADA (3-0). 

This course is a sequel to CS 4500. The 
study of software engineering in ADA repre- 
sents a tremendous opportunity for improve- 
ment in the clarity, reliability, efficiency, and 
maintainability of software systems. Spe- 
cial features of designing large, real-time, 
embedded computer systems, automated 
tools in the ADA environment, and many 
applications of the principles in software 
engineering will be illustrated through the 
systematic study of the ADA language. 
PREREQUISITE: CS 4500 or consent of 
instructor. 
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CS 4550 DISTRIBUTED COMPUTING 
(4-0). 

This course covers all aspects of computer 
systems that have multiple computers con- 
nected by communications links. Distribut- 
ed systems architectures, local area net- 
works, geographically distributed network, 
multiprocessor systems, performance and 
reliability, distributed operating systems are 
studied. The course also covers distributed 
computing related topics in the areas of pro- 
gramming languages, computer science the- 
ory, and software engineering. PREREQUI- 
SITES: CS 3450. 

CS 4601 COMPUTER SECURITY (4-0). 
This course is concerned with fundamental 
principles of computer security. It covers 
privacy concerns, secrecy issues, opera- 
tional security, physical security, hardware 
security, software security, communications 
security, and data security. There is a spe- 
cial emphasis on multilevel security and 
access control in computer systems. PRE- 
REQUISITES: For CS majors, CS 3200, CS 
3450, CS 3460, CS 4300, and CS 3502; for 
CSM majors, CS 3010, CS 3020, CS 3030, 
and IS 3502. 

CS 4800 DIRECTED STUDY IN 
ADVANCED COMPUTER SCIENCE (0- 
2 to 0-S). 

Directed advanced study in computer sci- 



ence on a subject of mutual interest to stu- 
dent and faculty member. Intended primarily 
to permit students to pursue in-depth sub- 
jects not fully covered in formal class work 
or thesis research. May be repeated for 
credit with a different topic. PREREQUI- 
SITE: Consent of instructor. Graded on 
Pass/Fail basis only. 



CS 4900 RESEARCH SEMINAR IN 
COMPUTER SCIENCE (0-2). 

This course will examine the current and 
planned research of Computer Science facul- 
ty and Ph. D. students in multiple Fields of 
study. The course is designed to support 
Computer Science students in their fourth 
quarter of study in the selection of an 
area/topic for thesis research. PREREQUI- 
SITE: Computer Science students in fourth 
quarter or consent of Department Chair- 
man. Graded Pass/Fail basis only. 



CS 4910 ADVANCED READINGS IN 
COMPUTER SCIENCE (0-2 ). 

Directed readings in computer science on a 
subject of mutual interest to student and fac- 
ulty member. The course allows in-depth 
study of advanced topics not fully covered in 
formal class work or thesis research. May 
be repeated for credit with a different topic. 
PREREQUISITE: Consent of instructor. 
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fessor (1970)*; PhD, University of 
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Richard W. Adler, Adjunct Professor 
(1970); PhD, Pennsylvania State 
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(Harry A. Atwater, Adjunct Profes- 
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Daniel C. Bukofzer, Assistant Pro- 
fessor (1980); PhD, University of 
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Thomas J. Brown, Major, U.S. Air 
Force, Instructor (1984); MS, Air 
Force Institute of Technology, 1973. 

Jeffrey B. Burl, Assistant Professor 
(1987); PhD, University of Califor- 
nia at Irvine, 1987. 

Jon T. Butler, Professor (1987); PhD, 
Ohio State University, 1973. 

Mitchell L. Cotton, Associate Pro- 
fessor (1954); EE, University of Cali- 
fornia at Berkeley, 1954. 

Roberto Cristi, Associate Professor 
(1985); PhD, University of Massa- 
chusetts, 1983. 

Janine V. England, Lieutenant, U.S. 
Navy, Instructor (1987); MS, Naval 
Postgraduate School, 1987. 

Gerald D. Ewing, Associate Pro- 
fessor (1963); PhD, Oregon State 
University, 1964. 

Tri T. Ha, Associate Professor (1987); 
PhD, University of Maryland, 1977. 



Scott H. Hershey, Lieutenant Com- 
mander, U.S. Navy, Instructor 
(1988); MS, Naval Postgraduate 
School, 1984. 

Ralph Hippenstiel, Assistant Pro- 
fessor (1986); PhD, New Mexico State 
University, 1985. 

Ramakrishna Janaswamy, Assis- 
tant Professor (1987); PhD, Universi- 
ty of Massachusetts, 1986 

Stephen Jauregui, Jr., Adjunct Pro- 
fessor (1971); PhD, Naval Postgrad- 
uate School, 1962. 

Jeffrey B. Knorr, Professor (1970); 
PhD, Cornell University, 1970. 

Allan Kraus, Adjunct Professor 
(1976); PhD, University of South 
Florida, 1976. 

Chin-Hwa Lee, Associate Professor 
(1982); PhD, University of California 
at Santa Barbara, 1975. 

Hung-Mou Lee, Associate Professor 
(1982); PhD, Harvard University, 
1981. 

Herschel H. Loomis, Jr., Professor 
(1981); PhD, Massachusetts Institute 
of Technology, 1963. 

Sherif Michael, Associate Professor 
(1983); PhD, University of West 
Virginia, 1983. 

James H. Miller, Assistant Profes- 
sor (1987); ScD, Massachusetts Insti- 
tute of Technology and Woods Hole 
Oceanographic Institution, 1987. 

Paul H. Moose, Associate Professor 
(1980); PhD, University of Washing- 
ton, 1970. 
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Michael A. Morgan, Professor (1979); 
PhD, University of California at 
Berkeley, 1976. 

Glen A. Myers, Associate Professor 
(1965); PhD, Stanford University, 
1965. 

Rudolph Panholzer, Professor 
(1964); DSc, Technische Hochschule 
in Graz, Austria, 1961. 

Robert Partelow, Adjunct Professor 
(1985); MSEE, Stanford University, 
1975. 

Robert D. Strum, Professor (1958); 
MS, University of Santa Clara, 1964. 

Frederick Terman, Adjunct Profes- 
sor (1983); MSEE, Stanford Univer- 
sity, 1964. 



Charles W. Therrien, Associate Pro- 
fessor (1984); PhD, Massachusetts 
Institute of Technology, 1969. 

Harold A. Titus, Professor (1962); 
PhD, Stanford University, 1962. 

Murali Tummala, Assistant Pro- 
fessor (1987); PhD, India Institute 
of Technology, 1984. 

Donald van Z. Wadsworth, Adjunct 
Professor (1988); PhD, Massachu- 
setts Institute of Technology, 1958. 

John R. Ward, Professor (1962); PhD, 
University of Sydney, 1958. 

Chyan Yang, Assistant Professor 
(1987); PhD, University of Washing- 
ton, 1987. 

Lawrence J. Ziomek, Associate 
Professor (1982); PhD, Pennsylvania 
State University, 1981. 



George J. Thaler, Distinguished * The year of joining the Postgraduate 

Professor (1951); DEng, Johns School Faculty is indicated in paren- 

Hopkins University, 1947. theses. 



Chairman: 

John P. Powers, Professor, 

Code 62, Spanagel Hall, Room 437, 
(408) 646-2081, AV 878-2081. 

Associate Chairmen: 

Instruction: 

Robert D. Strum, Professor, 

Code 62St, Spanagel Hall, Rm. 433B, 
(408) 646-3451, AV 878-3451. 

Research: 

Michael A. Morgan, Professor, 

Code 62Mo, Spanagel Hall, Rm. 410, 
(408) 646-2677, AV 878-2677. 

Student Programs: 

Paul H. Moose, Associate Professor, 
Code 62Me, Spanagel Hall, 

Room 206A, 

(408) 646-5039, AV 878-5039. 

The Department of Electrical and 
Computer Engineering is the major 
contributor to programs for the educa- 
tion of officers in the Electronic Sys- 



tems Engineering Curriculum, the 
Communications Engineering Cur- 
riculum, and the Space Systems En- 
gineering Curriculum. Additionally, 
the Department offers courses in sup- 
port of other curricula such as Elec- 
tronic Warfare Systems Technology; 
Telecommunications Systems Man- 
agement; Command, Control and 
Communications, Space Systems Op- 
erations; Weapons Engineering; Un- 
derwater Acoustics, and Engineering 
Acoustics. 

The Department offers programs 
leading to the Master of Science degree 
in Electrical Engineering (MSEE), the 
degree of Electrical Engineer (EE) and 
Doctor of Philosophy (PhD). The 
School typically graduates 80-90 
MSEE degree candidates, 5 Electrical 
Engineer degree recipients, and 1 PhD 
per year. 

A typical MSEE student will spend 
six to twelve months learning or re- 
viewing material at a junior or senior 
level before entering into graduate 
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studies. The graduate study portion of 
a typical program is about one year in 
duration with a combination of course 
study and thesis work being per- 
formed. The thesis portion of the study 
is the equivalent of four courses with 
an acceptable written thesis being a re- 
quirement for graduation. 

The curriculum is organized to pro- 
vide the students with course work 
spanning the breadth of Electrical and 
Computer Engineering. Students are 
required to take at least one graduate 
level course in each of the following 
areas: Signal Processing; Communica- 
tions; Electromagnetics, and Comput- 
ers. In addition to the core require- 
ments students concentrate in one ma- 
jor area of Electrical and Computer En- 
gineering by taking a planned se- 
quence of advanced courses. Currently 
there are formal concentrations in: 
Communications Systems 
Computer Systems 
Guidance, Navigation and Control 
Systems 

Radar, Electro-optics and Electronic 
Warfare Systems 
Signal Processing Systems 

The program leading to the MSEE is 
accredited as an Electrical Engineer- 
ing Program at the advanced level by 
the Engineering Accreditation Com- 
mission of the Accreditation Board for 
Engineering and Technology. 

The Department has about forty fac- 
ulty members either on a permanent or 
visiting basis contributing to the in- 
structional and research programs. 

MASTER OF SCIENCE 
IN ELECTRICAL ENGINEERING 

A Bachelor of Science in Electrical 
Engineering or its equivalent is re- 
quired. Credits earned at the Naval 
Postgraduate School and credits from 
the validation of appropriate courses 
at other institutions are combined to 
achieve the degree equivalence. 

To complete the course requirements 
for the Master’s Degree, a student 
needs a minimum of 36 credits in the 



course sequence 3000 - 4999 of which at 
least 27 credits must be in Electrical 
and Computer Engineering. Specific 
courses may be required by the Depart- 
ment and at least four courses, that 
total a minimum of 15 credits, must be 
in the course sequence 4000 - 4999. 

An acceptable thesis must be pre- 
sented and approved by the Depart- 
ment. 

MASTER OF SCIENCE 
IN ENGINEERING SCIENCE 

Students with acceptable academic 
backgrounds may enter a program 
leading to the degree Master of Science 
in Engineering Science. The program 
of each student seeking this degree is to 
include at least 36 credit hours in the 
course sequence 3000 - 4000 in the disci 
plines of engineering, science, and 
mathematics. At least 12 of these 36 
hours must be at the 4000 level, and at 
least 20 hours are to be in electrical en- 
gineering courses. A minimum of 8 
quarter hours in 4000-level electrical 
engineering courses and at least 12 
credit hours in courses outside of the 
Electrical and Computer Engineering 
Department are required. All students 
must submit an acceptable thesis. This 
program provides depth and diversity 
through specially arranged course se- 
quences to meet the needs of the Navy 
and the interests of the individual. The 
Department Chairman’s approval is 
required for all programs leading to 
this degree. 

ELECTRICAL ENGINEER 

Students with strong academic back- 
grounds may enter a program leading 
to the degree Electrical Engineer. 

A minimum of 72 graduate course 
credits is required for the award of the 
Engineer’s Degree of which at least 54 
credits must be in Electrical and Com- 
puter Engineering. 

Of these at least 36 hours are to be in 
courses in the sequence 4000 - 4999. An 
acceptable thesis must be completed. 
Approval of all programs must be ob- 
tained from the Chairman of the De- 
partment of Electrical and Computer 
Engineering. 
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DOCTOR OF PHILOSOPHY 

The Department of Electrical and 
Computer Engineering has an active 
program leading to the degree of Doc- 
tor of Philosophy. Joint programs with 
other departments are possible. A note- 
worthy feature of these programs is 
that the student’s research may be con- 
ducted away from the Naval Postgrad- 
uate School in a cooperating laborato- 
ry or other installation of the Federal 
Government. The degree requirements 
are as outlined under the general 
school requirements for the Doctor’s 
degree. 

LABORATORIES 

The laboratories of the department 
serve the dual role of supporting the in- 
structional and research activities of 
the department. The department has 
well-developed laboratories in each 
area of specialty. 

The Controls Laboratory is primar- 
ily an instructional laboratory, sup- 
porting experiments in simulation and 
in hardware manipulation. The Cir- 
cuits/Electronics Laboratory is also 
an instructional laboratory supporting 
courses in circuit analysis and design 
as well as electronic devices and appli- 
cations. 

The Digital Systems Laboratory sup- 
ports both instruction and research. 
The laboratory is equipped with micro- 
processor development systems in- 
cluding a HP64000 for advanced 
course work and thesis research. CAD 
facilities are capable of schematic cap- 
ture, circuit simulation, and fault de- 
tection. Major systems in the Comput- 
er Laboratory include a VAX 11/758 
and a number of intelligent worksta- 
tions with interactive color graphics 
and image processing systems. A de- 
partment-wide Ethernet system will 
provide resource-sharing and will 
integrate these systems with office and 
laboratory microcomputers. 

The VLSI Laboratory supports work 
in system design using integrated cir- 
cuits and design of custom integrated 
circuits. Color graphic displays are 
used for layout of N-channel MOS 



(Metal-Oxide-Semiconductor) (NMOS) 
and Complementary MOS (CMOS) cir- 
cuits. 

The Optical Electronics Laboratory 
supports both research and courses in 
the areas of optics that use electronics. 
The laboratory has low and medium 
power lasers including CO lasers, an 
argon ion laser, a dye laser, a Nd:YAG 
laser and a variety of HeNe and diode 
lasers. A variety of detectors and imag- 
ing equipment is also available. 

The Radar and EW Laboratories 
support courses and thesis work. Work- 
ing radar systems and EW systems 
have been modified to allow student 
access to the signal processing por- 
tions of the equipment. 

The purpose of the Space Systems 
Laboratory is to provide the instru- 
mentation, computer software and sys- 
tems necessary to support instruction- 
al activities and research related to 
spacecraft and space systems. This is a 
relatively new laboratory which cur- 
rently has a DOMSAT earth terminal 
and a TRANSIT navigation satellite 
receive installed. 

The Microwave Laboratory provides 
materials, devices, components, instru- 
mentation, computer software and sys- 
tems to support instructional activities 
and research in the frequency range 
from 100 MHz to 300 GHz. 

The Transient Electromagnetic Lab- 
oratory supports research related to 
radar target classification based on 
broadband high-resolution coherent 
backscattering. 

Other support facilities within the 
department include the Production 
Laboratory for the prototyping, layout 
and production of printed circuit 
boards, the Calibration and Instru- 
ment Repair Laboratory, as well as the 
Supply and Issue Facility for the order- 
ing of instrumentation and electronic 
components. 

DEPARTMENTAL 
COURSE OFFERINGS 

COURSES FOR ENGINEERING 
AND SCIENCE CURRICULA 
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EC0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 

EC0950 SEMINAR (0-1). 

Lectures on subjects of current interest will 
be presented by invited guests from other 
universities, government laboratories, and 
from industry, as well as by faculty mem- 
bers of the Naval Postgraduate School. 

Upper Division Courses 

EC2100 CIRCUIT ANALYSIS I (3-2). 

An introductory course for students with no 
electrical engineering background. The fun- 
damental concepts of voltage, current, pow- 
er, signals, and sources are developed and 

( applied to the analysis of resistive circuits, 
including simple transistor amplifiers and 
the operational amplifier. The principle of 
supeiposition, the one-port equivalents due 
to Thevenin and Norton, and the source 

i transformation theorem are introduced. 
PREREQUISITE: Linear algebra and calcu- 
lus (may be concurrent). 

EC2110 CIRCUIT ANALYSIS n (3-2). 

A continuation of 2100. Following the intro- 
duction of the energy-storage elements, 
dynamic circuits are analyzed with the aid of 
the Laplace transform. Network functions 
and other s-domain concepts are developed. 
Then the special case of the sinusoidal 
steady-state is examined, using phasor 
methods of analysis. Frequency response, 
filtering, and ac power are discussed. PRE- 
REQUISITE: EC2100. 

EC2I50 REVIEW OF CIRCUIT ANALY- 
SIS (4-2). 

A review of circuit analysis for students 
with a moderate background in electrical 
engineering. Starting from a review of the 
basic concepts of current, voltage, power, 
signals, and sources, the methods of dynam- 
ic circuit analysis are developed through the 
real and complex frequency domains. Net- 
work functions, frequency response, and ac 
power are included, as are the more common 
circuit theorems. PREREQUISITE: Some 
background in circuit analysis. 



EC2170 INTRODUCTION TO ELEC- 
TRICAL ENGINEERING (4-2). 

An introductory course intended for stu- 
dents not majoring in electrical engineering. 
Circuit elements, signals and waveforms; 
power and energy; Kirchhoff’s laws and 
resistive circuits; diode circuit applications; 
application of Laplace transform to the step 
and sinusoidal response of dynamic net- 
works. PREREQUISITES: Linear algebra 
and calculus (may be concurrent). 

EC2200 ELECTRONICS ENGINEER- 
ING I (3-3). 

An introduction to electronic devices and cir- 
cuits. Electronic properties and charge-flow 
mechanisms of crystalline semiconductor 
material; properties of p-n junctions in 
diodes and bipolar junction transistors; stat- 
ic and dynamic models for these devices; 
applications of diodes and the design of 
wave shaping circuits and power supplies; 
application of transistors in the design of 
amplifiers and digital systems; characteris- 
tics, fabrication and the design of integrated 
circuits. PREREQUISITE: A first course in 
electrical engineering. 

EC2210 ELECTRONICS ENGINEER- 
ING II (3-2). 

Characteristics of discrete device amplifiers 
including frequency response and biasing 
considerations. Applications and design of 
feed-back amplifiers and op-amps. PRE- 
REQUISITE: EC2200. 

EC2220 DESIGN OF ELECTRONIC 
CIRCUITS (2-4). 

A project course covering the design and 
applications of analog and digital integrated 
circuits (ICs). Includes an introductory 
overview of important communications ICs 
and practical experimental design, construc- 
tion, and testing of circuits and systms 
using these devices. PREREQUISITES: 
EC2210 and EC2500. 

EC2250 ACCELERATED REVIEW OF 
ELECTRONICS ENGINEERING (4-2). 

An advanced review of semiconductor 
devices and circuits intended for students 
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who have previously studied the subject 
matter of EC2200 and EC2210. PREREQ- 
UISITE: Sufficient background in electronic 
circuits. Graded on Pass/Fail basis only. 

EC2300 CONTROL SYSTEMS (3-2). 

The application of feedback principles to the 
design of linear control systems using fre- 
quency domain (Bode-Nichols), s-domain 
(root locus) and state variable methods. 
Performance criteria including steady-state 
accuracy, transient response specifications, 
bandwidth and integral performance indices 
are presented. Laboratory work includes 
testing and evaluation of physical systems 
and design studies. PREREQUISITE: EC 
2420. 

EC2400 DISCRETE SYSTEMS (3-0). 
Principles of discrete systems, including 
modeling, analysis and design. Topics 
include difference equations, convolution, 
stability, z-transforms system diagrams, 
and frequency response. Simple digital fil- 
ters are designed and evaluated. PREREQ- 
UISITE: FORTRAN or other high level lan- 
guage. 

EC2410 FOURIER ANALYSIS OF SIG- 
NALS AND SYSTEMS (3-0). 

Analysis of analog signals in the time and 
frequency domains; properties and applica- 
tions of Fourier series and transforms; con- 
volution, correlation and spectral density; 
applications to amplitude modulation and 
demodulation systems. PREREQUISITES: 
Differential equations and a ’ course in cir- 
cuits. 

EC2420 LINEAR SYSTEMS (3-0). 
Formulation of system models including 
state equations, transfer functions, and sys- 
tem diagrams for continuous and sampled- 
data systems. Computer and analytical 
solution of system equations. Stability con- 
trollability, and observability are defined. 
Introduction to design by pole placement 
using state feedback. PREREQUISITES: 
Laplace transform, differential equations, lin- 
ear algebra, and FORTRAN or other high 
level language. 



EC2450 ACCELERATED REVIEW OF 
LINEAR SYSTEMS (4-2). 

An advanced review of continuous and dis- 
crete system theory intended for students 
who have previous education in these 
areas. Topics covered by each student will 
depend upon background and competence in 
the subject matter of EC2400, EC2410 and 
EC2420. Some parts of the course will be in 
the self study mode. PREREQUISITE: Suf- 
ficient background in linear systems theory. 
Graded on Pass/Fail basis only (Parts of 
this course may be taken through Continu- 
ing Education mini courses (EE2151-55). 
EC2500 PRINCIPLES OF COMMUNI- 
CATIONS SYSTEMS (3-2). 

In this first course on the transmission of 
electrical signals, the following concepts are 
formulated mathematically and then consid- 
ered in terms of the design and operation of 
practical systems: sampling, analog modula- 
tion and demodulation, frequency multiplex- 
ing, digital signal representation, digital 
modulation, and demodulation, time multi- 
plexing; applications to broadcast systems. 
PREREQUISITE: EC2410. 

EC2600 INTRODUCTION TO FIELDS 
AND WAVES (4-0). 

Static field theory is developed and applied 
to boundary value problems. Time-varying 
Maxwell equations are developed and solu- 
tions to the wave equations are presented. 
Additional topics include skin effect, reflec- 
tion of waves and radiation. PREREQUI- 
SITE: Vector calculus. 

EC2610 ELECTRON - GNETIC ENGI- 
NEERING (3-2). 

A continuation of 2600. Topics include the 
analysis and design of transmission lines, 
waveguides, resonators, and high frequency 
components. Applications are presented in 
the laboratory. PREREQUISITE: EC 2600. 

EC2650 ACCELERATED REVIEW OF 
ELECTROMAGNETICS (4-2). 

A comprehensive review of basic electro- 
magnetic theory intended for students who 
have previously studied the subject matter 
of EC 2600 and 2610. PREREQUISITE: 
Sufficient background in electromagnetic the- 
ory. Graded on Pass/Fail basis only. 
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EC2800 INTRODUCTION TO MICRO- 
PROCESSORS (3-2). 

A basic understanding of a typical high per- 
formance microprocessor and its associated 
system is developed. A methodology for 
solving engineering problems through sys- 
tematic software development and hardware 
design is introduced. Laboratory sessions 
involve designing a major software project 
using state of the art development tools. 
This project includes interfacing the micro- 
processor to the outside world using com- 
mercially available LSI support chips. PRE- 
REQUISITES: A high level language and 

2820 (may be concurrent). 

EC2810 DIGITAL MACHINES (3-2). 

An introductory course in the analysis of 
digital systems and computers. No previ- 
ous background in electrical engineering or 
digital techniques is assumed. Topics 
include: Number systems, logic gates and 
logic design; arithmetic circuits; flip-flops, 
counters, registers, and memories; basic 
digital computer architecture and the inter- 
nal operation of computers; and elementary 
machine-language programming. The labo- 
ratories are devoted to the study of logic 
elements, arithmetic circuits, flip-flops, reg- 
isters, and counters. 

EC2820 DIGITAL LOGIC CIRCUITS 
(3-2). 

An introductory course in the analysis and 
design of digital circuits. No previous back- 
ground in digital concepts or electrical engi- 
neering is assumed. Topics include: 
Boolean algebra, truth tables, logic gates, 
integrated circuit families, decoders, multi- 
plexers, arithmetic circuits, PLAs, ROMs, 
design of combinational circuits using SSI 
and MSI components, sequential logic 
including latches, flip-flops, registers, coun- 
ters, and memories, analysis and design of 
synchronous circuits using state tables and 
state diagrams. The laboratories are devot- 
ed to the study of combination and sequen- 
tial circuits and include a sequence of design 
projects involving increasingly complex digi- 
tal functions. 



Upper Division or Graduate Courses 

EC3210 INTRODUCTION TO ELEC- 
TRO-OPTICAL ENGINEERING (3-1). 

An overview of the elements that comprise 
current electro-optical and infrared (EO/IR) 
systems. Topics include radiation sources 
(both laser and thermal), detector devices, 
modulators, optical elements, and propaga- 
tion characteristics. Examples of various 
simple EO/IR systems are discussed. PRE- 
REQUISITE: EC 2210 (may be concurrent). 
EC3270 POWER ELECTRONICS (4-0). 
An introduction to the theory and application 
of low-power analog and digital devices 
used in the control of electric power sys- 
tems found in Shipboard Systems. Applica- 
tions of power electronics with emphasis on 
regulators, inverters and rectifiers. PRE- 
REQUISITES: EC 2370 and differential 
equations. 

EC3310 LINEAR OPTIMAL ESTIMA- 
TION AND CONTROL (4-0). 

Techniques of optimal control and estima- 
tion theory and their application to military 
systems. Topics include performance mea- 
sures; dynamic programming, the linear reg- 
ulator problems; state estimation using 
observers and Kalman filters; Monte Carlo 
simulation; combined estimation and control 
and case studies. PREREQUISITES: EC 
2300 and EC 3500 (may be concurrent). 
EC3370 ELECTROMECHANICAL EN- 
ERGY CONVERSION (4-0). 

Concepts of force and torque developed as 
results of the interaction of magnetic fields 
are presented as the common basis for all 
electromechanical machinery. Fundamental 
characteristics of DC motors and genera- 
tors, synchronous machines and induction 
motors are developed and applied. Trans- 
formers and control and distribution circuits 
are also introduced. PREREQUISITE: A 
course in circuits. 

EC3400 INTRODUCTION TO DIGI- 
TAL SIGNAL PROCESSING (3-0). 

The foundations of digital filtering and signal 
processing are developed. Topics include 
Discrete Fourier Transforms (DFTs) and 
the Fast Fourier Transform (FFT) algo- 
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rithm, circular convolution and correlation, 
the use of DFTs and FFTs to evaluate con- 
volution and correlation, spectrum analysis, 
design methods for nonrecursive and recur- 
sive digital filters, and signal flow graph and 
matrix representations. Computer-aided 
design techniques are emphasized. PRE- 
REQUISITES: EC 2400 and EC 2410. 

EC3410 INTRODUCTION TO DIS- 
CRETE-TIME RANDOM PROCESSES 
(4-0). 

Fundamentals of discrete-time random pro- 
cesses are developed for digital signal pro- 
cessing, control and communications. Top- 
ics covered are multivariate analysis and 
description of discrete-time random signals, 
sampling of continuous-time random sig- 
nals, statistical averages and second 
moment analysis, linear transformations, 
optimal estimation, and spectral analysis. 
Subject matter includes an introductory 
treatment of linear prediction and autore- 
gressive time series models, Kalman filter- 
ing, and maximum likelihood and maximum 
entropy spectral estimation. PREREQUI- 
SITES: EC 3400 and OS 2102. 

EC3440 IMAGE PROCESSING AND 
RECOGNITION (3-2). 

Subjects introduces in this course include 
image representation, enhancement, 
restoration, transformation, and encoding. 
Pattern recognition using statistical decision 
theory will be discussed briefly. Some anal- 
ysis involving region segmentation and 
block world understanding will be intro- 
duced. Some effort is directed to robotic 
vision where contemporary techniques used 
to recognize objects and extract depth infor- 
mation are dealt with briefly. There will be 
a series of experiments using special periph- 
erals and computers. PREREQUISITE: EC 
3400 (may be concurrent). 

EC3450 ACOUSTIC FIELD THEORY 
(4-0). 

The objectives if this course are to expose 
the student to various mathematical tech- 
niques (both exact and approximate), spe- 
cial functions (e.g., Bessel functions, Hankel 



functions, Legendre polynomials, etc.), 
orthogonality relationships, etc., which will 
enable him to solve fundamental problems 
concerning the radiation, scattering and 
propagation of sound in fluids. Topics to be 
covered include: general solutions of the 
three-dimensional Helmholtz wave equa- 
tion in rectangular, cylindrical, and spherical 
coordinates with Dirichlet, Neumann, and 
Robin boundary conditions; radiation and 
scattering from cylinders and spheres; 
sound propagation in the ocean - the WKB 
approximation, ray acoustics, and the 
parabolic equation approximation; and other 
topics as time permits. PREREQUISITES: 
EC 2610 or MA 3132 or consent of instruc- 
tor. 

EC3500 ANALYSIS OF RANDOM SIG- 
NALS (4-0). 

Fundamental concepts necessary for han- 
dling non-deterministic signals and noise in 
communication, control and signal process- 
ing systems are developed. Topics include 
properties of random time functions, statisti- 
cal averages, autocorrelation and the power 
spectral density, transform relations, sta- 
tionarity and ergodicity, noise models. PRE- 
REQUISITES: EC 2500 and OS 2102. 

EC3510 COMMUNICATIONS ENGI- 
NEERING (3-0). 

The influence of noise and interference on 
the design and selection of hardware in prac- 
tical radio communication transmitters and 
receivers. Specific topics include link and 
signal-to -noise ratio calculations, band- 
width trade-offs, carrier and data synchro- 
nization methods and hardware parame- 
ters. PREREQUISITES: EC 2220 and EC 
3500. 

EC3550 FIBER OPTIC SYSTEMS FUN- 
DAMENTALS (3-1). 

An introduction to the components and to 
the concepts of designing fiber optic commu- 
nications systems. Includes fiber properties 
and parameters, fiber fabrication and test- 
ing, LED and injection laser sources, pin 
photodiodes and avalance photodiode detec- 
tors, receiver design considerations, connec- 
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tor and splice techniques, and system 
design incorporating analysis and tradeoffs. 
Data distribution techniques are also stud- 
ied. PREREQUISITES: EC 2220 and EC 
2600. 

EC3600 ELECTROMAGNETIC RADIA- 
TION, SCATTERING AND PROPAGA- 
TION (3-2). 

The principles of electromagnetic radiation 
as applied to antenna engineering and scat- 
tering. The characteristics of various practi- 
cal antenna types are considered. System 
parameters such as gain, pattern and cross- 
section are introduced and array theory is 
covered. Applications include sidelobe sup- 
pression, radar target scattering and satel- 
lite communications. PREREQUISITE: EC 
2610. 

EC3610 MICROWAVE ENGINEERING 
(3-2). 

A continuation of 2610, this course covers 
elements of microwave systems. The 
course begins with a discussion of circuit 
media, network characterization with s- 
parameters and passive circuits such as fil- 
ters, couplers and impedance transformers. 
Solid state devices and integrated circuits 
are then discussed and electron tubes are 
treated. The course concludes with a study 
of microwave and millimeter wave propaga- 
tion. Several laboratory exercises allow the 
student to pursue selected topics in greater 
depth in a practical setting. PREREQUI- 
SITE: EC 2610. 

EC3670 PRINCIPLES OF RADAR SYS- 
TEMS (4-2). 

For students in the Avionics and Weapons 
curricula. Topics include microwave 
devices, microwave propagation, antenna 
fundamentals, electronically steerable 
arrays, pulse radar basics, detection of sig- 
nals in noise, the radar equation, CW, pulse 
doppler, moving-target indicators, pulse 
compression, the ambiguity function, track- 
ing radars, conical scan, track-while-scan, 
scan with compensation and monopulse. 
PREREQUISITES: Consent of Instructor, 

U.S. citizenship and SECRET clearance. 



EC3800 MICROPROCESSOR-BASED 
SYSTEM DESIGN (3-2). 

Advanced microprocessor system concepts 
are studied. Multimaster and multiproces- 
sor systems issues. Memory management 
issues. Coprocessors and other advanced 
VLSI peripheral devices. HLL for solving 
engineering applications and linkage to OS 
and assembly language programs. The labo- 
ratory sessions will emphasize a design 
project involving advanced microprocessor 
systems concepts. PREREQUISITES: 
EC2800 and EC2820. 

EC3820 COMPUTER SYSTEMS (3-1). 
The course presents a unified approach 
design of computer systems stressing the 
interacting processes implemented in hard- 
ware, software and firmware. General fea- 
tures of operating systems are studied as 
well as specific features of an existing sys- 
tem. The elements of multiprogramming 
systems are introduced. PREREQUISITE: 
EC 2800. 

EC3830 DIGITAL COMPUTER DESIGN 
METHODOLOGY (3-2). 

A design and project oriented course. Basic 
principles, theories and techniques for prac- 
tical design of digital systems. Emphasizes 
an integrated viewpoint combining essential 
elements of classical switching theory with 
a thorough understanding of the versatility 
of modem integrated circuits. Laboratory 
introduces modem design aids. PREREQ- 
UISITE: EC 2820. 

EC3910 TOPICS IN ELECTRICAL EN- 
GINEERING (Variable). 

This course examines topics of current inter- 
est in the field of electrical engineering. 
PREREQUISITE: Consent of instructor. 

Graduate Courses 

EC4100 ADVANCED NETWORK THE- 
ORY (3-1). 

Modem active circuit design topologies; 
analog and sampled data networks. Analy- 
sis of transfer function properties, stabili- 
ties, sensitivities and causalities. Higher 
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order filter design and synthesis. Use of 
computer simulation tools, SPICE, and dif- 
ferent device models for network analysis. 
Transformation methods and switched 
capacitor filtering and nonfiltering applica- 
tions. Introduction to analog VLSI tech- 
niques using stray insensitive switched 
capacitor networks. PREREQUISITES: 
EC2210 and EC3400. 

EC4210 ELECTRO-OPTIC SYSTEMS 
ENGINEERING. (3-0). 

Advanced topics and application of electro- 
optics. Military applications of infrared tech- 
nology. Signal-to-noise analysis of laser 
detector performance. Student reports on 
EO/IR topics of current interest. PREREQ- 
UISITE: EC 3210. 

EC4300 ADVANCED TOPICS IN MOD- 
ERN CONTROL THEORY. (3-0). 
Advanced topics and current developments 
in control theory and applications including 
such subjects as: the calculus of variations 
and Pontryagin’s minimum principle applied 
to optimal control problems; numerical solu- 
tion of two -point boundary-value problems; 
nonlinear estimation techniques; robust 
design techniques; large-scale systems; 
system identification; case studies of fire 
control and ship control systems. PREREQ- 
UISITE: Consent of instructor. 

EC4310 DIGITAL CONTROL SYS- 
TEMS. (3-0). 

Discrete systems are described and ana- 
lyzed using time-domain and z-transform 
methods. Analytical design techniques are 
studied, as well as the engineering charac- 
teristics of computer control systems. PRE- 
REQUISITES: EC 2400 and 3310. 

EC4320 DESIGN OF LINEAR CON- 
TROL SYSTEMS. (4-0). 

Advanced concepts in the design of linear 
feedback systems. Frequency response and 
root locus methods are applied to the design 
of cascade and feedback compensators for 
improvement of stability, accuracy and 
dynamic response. Parameter plane meth- 
ods are used to place dominant poles while 



considering both sensitivity and optimiza- 
tion. SISO and MIMO systems are opti- 
mized using function minimization subrou- 
tines. PREREQUISITE: EC 2300. 

EC4330 NAVIGATION, MISSILE, AND 
AVIONICS SYSTEMS. (4-0). 

The principles of operation of navigation, 
missile and avionics systems are present- 
ed. Topics are selected from the following 
areas to address the specific interests of the 
class: IR, EO, radar, laser, and acoustic sen- 
sors; inertial platforms; gyros and 
accelerometers; Loran, Omega, GPS, guid- 
ance, fire control, and tracking systems. 
PREREQUISITES: EC 3310, U. S. Citizen- 
ship and SECRET clearance. 

EC4340 NAVIGATION, MISSILE AND 
AVIONICS SYSTEMS. (4-0). 

This course covers essentially the same 
material as 4330, but with deletion of 
detailed analysis of specific systems. This 
course is intended for officers who do not 
have U.S. Citizenship. PREREQUISITE: 
EC 3310. 

EC4350 NONLINEAR SYSTEMS. (3-2). 
Analysis and design of nonlinear systems 
with phase plane and describing function 
methods. Accuracy, limit cycles, jump reso- 
nances, relay servos and discontinuous sys- 
tems are considered. PREREQUISITE: EC 
2300. 

EC4370 MATHEMATICAL MODELS 
AND SIMULATION FOR CONTROL 
SYSTEMS. (4-0). 

Modeling concepts and techniques for linear 
and nonlinear systems. Philosophy of model 
studies. Verification of the model and its 
parameter. Design studies using computer 
models. PREREQUISITE: EC 2300. 

EC4430 ADVANCED SIGNAL PRO- 
CESSING AND SPECTRAL ESTIMA- 
TION. (3-0). 

Design and implementation of digital signal 
processing algorithms. Least square esti- 
mation filter including discrete Weiner filter- 
ing (stochastic deconvolution), linear predic- 
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tion, autoregressive moving average pro- 
cessing, Levinson’s algorithm and lattice 
structures, and self-adaptive filters. Spec- 
tral estimation techniques including Burg’s 
Method, maximum likelihood method and 
others. PREREQUISITE: EC 3410. 

EC4440 MULTIDIMENSIONAL DIGI- 
TAL SIGNAL PROCESSING. (3-1). 
Fundamentals of digital signal processing 
for signals that are a function of two or more 
independent variables. Analysis in both the 
time/space and frequency domains. Areas 
where the theory of one-dimensional signal 
processing does not extend in any straight 
forward way to two or more dimensions are 
highlighted. Topics include convolution, dif- 
ference equations, recursively computable 
systems, sampling, regions of support, mul- 
tidimensional periodicity, Fourier analysis 
including discrete Fourier transforms, z- 
transforms, stability, multidimensional 
causality, and an introduction to filter 
design. PREREQUISITE: EC 3400. 

EC4450 SONAR SYSTEMS ENGINEER- 
ING. (4-1). 

Mathematical development and discussion 
of fundamental principles that pertain to the 
design and operation of passive and active 
sonar systems. Topics from complex 
apertue theory, array theory, and signal pro- 
cessing are covered. PREREQUISITES: 
EC 3450 or PH 3452 or PH 3402 and EC 
3410 or EC 3500 or EO 4720. 

EC4460 PRINCIPLES OF SYSTEMS 
ENGINEERING. (3-0). 

An introduction to the concepts, principles, 
methodology, and techniques of the design 
of large scale systems. Lecture topics 
include the systems approach; the system 
life cycle and system design process; deter- 
mining system requirements from opera- 
tional requirements; system effectiveness, 
reliability, maintainability, safety, and logis- 
tic support considerations; test and evalua- 
tion; and cost as a design parameter. Appli- 
cations to Navy electronics systems are 
used to illustrate the subjects covered. A 
detailed case study analysis of a specific 
Navy system is performed by the students. 
PREREQUISITE: Consent of instructor. 



EC4480 SIGNALS INTELLIGENCE 
(SIGINT) SYSTEMS ENGINEERING. 
( 2 - 2 ). 

Airborne, shipboard, and ground based inter- 
cept and direction finding system techniques 
used against simple and sophisticated elec- 
tromagnetic radiation systems. Among the 
topics covered are current state of the art for 
wideband and directional antennas, wide- 
band RF preamplifiers, scanning and chirp- 
ing receivers, displays, recorders, pattern 
recognizers, and signal analysis devices. 
The laboratory periods are largely devoted 
to the specification and block diagram of 
systems to handle specified SIGINT tasks. 
PREREQUISITES: Consent of instructor; 
U.S. Citizenship and SECRET clearance. 

EC4550 DIGITAL COMMUNICATION. 
(4-0). 

This course discusses some of the advan- 
tages and limitations of digital communica- 
tions systems, to include: common modula- 
tion formats, matched-filter receivers, prob- 
ability of error calculations, non-coherent 
receivers, carrier synchronization, frame and 
bit synchronization, telephone line modems, 
inter-symbol interference and adaptive 
equalizers, wide-band modems, exchange of 
band-width and signal-to-noise ratio, diver- 
sity combining, maximum -likelihood and 
maximum aposterior probability receivers, 
and channel capacity and finite rate commu- 
nication with arbitrarily few errors. PRE- 
REQUISITE: EC 3510. 

EC4560 COMMUNICATIONS ECCM. 
(3-2). 

Methods of reducing the effects of jamming 
on radio communications systems are con- 
sidered. Matched filter and correlator theo- 
ry and application to spread spectrum tech- 
niques of digital data transmission are treat- 
ed. Synchronization problems and 
techniques are presented. Codes for error 
correction are briefly considered. Frequency 
hopping, time hopping, and hybrid systems 
are studied in addition to direct sequence 
spreading. Use of steerable null antennas is 
described. PREREQUISITE: EC 3510. 
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EC4570 DECISION AND ESTIMATION 
THEORY. (4-0). 

Principles of optimal signal processing tech- 
niques for detecting signals in noise are con- 
sidered. Topics include Maximum-Likeli- 
hood, Bayes Risk, Neyman Pearson and 
Min-Max criteria and calculations of their 
associated error probabilities (ROC curves) 
for signals in Gaussian noise. Principles of 
Maximum-Likelihood, Bayes Cost, MMSE 
and Maximum-Aposterior estimators are 
introduces. Asymptotic properties of esti- 
mators and the Cramer-Rao bound are 
developed. The estimator-correlator struc- 
ture is derived for detection of signals with 
unknown parameters. This structure is 
illustrated by development of the radar 
(sonar) ambiguity function and matched fil- 
ter processing systems. State estimation 
and the Kalman filter are derived and related 
to MMSE estimators. Emphasis is on dual 
development of continuous time and discrete 
time approaches, the latter being most suit- 
able for digital signal processing implemen- 
tations. PREREQUISITE: EC 3410 or EC 
3500. 

EC4580 INFORMATION THEORY. (4- 

0 ). 

Concepts of information measure for dis- 
crete and continuous signals. Fundamen- 
tals theorems relating to coding and channel 
capacity. Effects of noise on information 
transmission. Coding methods for error con- 
trol in digital communications systems. 
Selected applications of the theory tosys- 
tems. PREREQUISITE: EC3410 or 

EC3500. 

EC4590 COMMUNICATION SATEL- 
LITE SYSTEMS ENGINEERING. (3-0). 
Communication satellite systems including 
the satellite and user terminals. Subjects 
include orbits, power sources, antennas, 
stabilization, link calculations, multiple 
access techniques, modulation and demodu- 
lation schemes, phase-locked loops, coding, 
transponder intermodulation and hardlimit- 
ing, receiver design, spread spectrum in 
SATCOM for multiple access, anti-jam and 
covert communications. PREREQUISITE: 
EC 35 10. (May be concurrent). 



EC4600 ADVANCED ELECTROMAG- 
NETIC THEORY. (3-0). 

The objective of this course is to present 
mathematical and computational methods 
for the solutions to radiation, scattering and 
propagation problems. Applications are con- 
sidered in the areas of antennas, radar scat- 
tering and microwave devices. This course 
is intended for students who are interested 
in conducting and/or monitoring research in 
electromagnetics. 

EC4610 RADAR SYSTEMS. (3-2). 

The radar range equation is developed in a 
form including signal integration, the effects 
of target cross-section, fluctuations, and 
propagation losses. Modem techniques dis- 
cussed include pulse compression frequen- 
cy-modulated radar, MTI, pulse doppler 
systems, monopulse tracking systems, mul- 
tiple-unit steerable array radars, and syn- 
thetic apertue systems. Laboratory ses- 
sions deal with basic pulse radar systems 
from which the advanced techniques have 
developed, with pulse compression, and 
with the measurements of radar cross sec- 
tion of targets. PREREQUISITES: EC3410 
or EC3500, EC3600 and EC3610 (may be 
concurrent), or equivalent; U.S. Citizenship 
and SECRET clearance. 

EC4620 RADAR SYSTEMS. (3-2). 

This course covers essentially the same 
material as EC 4610, but with deletions of 
detailed analysis of specific items. PRE- 
REQUISITES: EC 3410 or EC 3500, EC 
3600 and EC 3610 (may be concurrent), or 
equivalent. This course is intended for stu- 
dents who do not have U. S. Citizenship. 

EC4660 HIGH FREQUENCY TECH- 
NIQUES. (4-0). 

The high frequency path from transmitter 
multicoupler to receiver multicouplers. Top- 
ics include HF propagation, propagation pre- 
diction, sounders, nuclear effects, ionospher- 
ic noise and interference, dynamic range 
problems, antenna and site effects, and tar- 
get location techniques. PREREQUISITES: 
EC 3600, or consent of instructor; U.S. Citi- 
zenship and SECRET clearance. 
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EC4670 ELECTRONIC WARFARE. (4- 

1 ). 

This course is intended for students who are 
not in the Electronics or Communications 
Engineering curricula. Three lecture hours 
are shared with EC4680. In addition to the 
topics listed under EC4680, background 
material on communication theory and digi- 
tal signal processing is presented. PRE- 
REQUISITES: EC 3670, U.S. Citizenship 

and SECRET clearance. 

EC4680 ELECTRONIC WARFARE 
TECHNIQUES AND SYSTEMS. (3-3). 
Active and passive countermeasure tech- 
niques are considered, including signal rep- 
resentation, signal analysis, and signal 
interception. Important parameters of radar 
and communications systems are defined. 
Denial and deceptive jamming techniques 
are considered along with countermeasure 
and counter-countermeasure techniques. 
Signal intercept systems are treated. 
Acoustic, radio-frequency, infrared, and opti- 
cal countermeasures are discussed. PRE- 
REQUISITES: EC 4610, U.S. Citizenship 
and SECRET clearance. 

EC4690 PRINCIPLES OF ELECTRON- 
IC WARFARE. (3-2). 

For students who do not have U.S. Citizen- 
ship. The objectives are to define EW sig- 
nals and systems parameters, and establish 
interrelationships of these parameters for 
active and passive EW systems. Topics 
included are signal waveforms and spectra, 
receivers, signal processing and display, 
jamming techniques, direction finding, decep- 
tion and confusion techniques. Laboratory 
exercises apply the basic principles of jam- 
ming and CCM to radar systems. PRE- 
REQUISITE: EC 4620. 

EC4820 COMPUTER ARCHITEC- 
TURES. (3-1). 

A study of advances in computer architec- 
ture. Computer descriptive languages. 
Memory system issues. Mini -computer 
and bit-slice microcomputers. High perfor- 
mance computers: pipeline supercomputers, 
array processors, multiprocessors. Data 



flow architectures. Fault tolerant and mili- 
tary architectures. PREREQUISITE: EC 
3800 and EC 3820 or EC 3830. 



EC4830 DIGITAL COMPUTER 

DESIGN. (3-1). 

A study of the architecture of and the design 
process for digital computer systems. Top- 
ics covered will include instruction set archi- 
tectures, advanced computer arithmetic, 
hierarchical design techniques, design of 
systems using standard and custom VLSI 
devices, Modem computer aided-design 
tools are emphasized. Laboratory project is 
the design of a digital computer. PREREQ- 
UISITES: EC 3820 and 3830. 



EC4850 COMPUTER COMMUNICA- 
TION METHODS. (3-0). 

The course objective is to develop an under- 
standing of computer communications net- 
work design. Coverage includes the essen- 
tial topics of network topology, connectivity, 
queueing delay, message throughput and 
cost analysis. The International Standard 
Office (ISO) model is divided into physical 
link, data link, network, transport, session 
and application layers. The protocol of 
these layers, data framing, error control, 
flow control, packet assembly/disassemble , 
routing, congestion, virtual circuit connection 
are discussed. New lower networking tech- 
nologies such as Ethernet, ring, satellite 
link, X.25 public packet switching are intro- 
duced. PREREQUISITE: EC 2500 and 3820. 

EC4870 VLSI SYSTEMS DESIGN. (3-2). 
An introduction to the technology and 
design of very-large-scale-integrated sys- 
tems. Emphasizing NMOS devices and cir- 
cuits, a structured approached to system 
design is developed. The approach is based 
upon the use of repetitive cell structures and 
highly regular topologies. A complete VLSI 
system example is presented in detail. Pro- 
ject work is oriented to system and layout 
planning of a small system. PREREQUI- 
SITE: EC 3830. 
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EC4900 SPECIAL TOPICS IN ELEC- 
TRICAL ENGINEERING. (V-0). 
Supervised study in selected areas of elec- 
trical engineering to meet the needs of the 
individual student. A written report is 
required at the end of the quarter. PRE- 
REQUISITE: Consent of the Department 
Chairman. Graded on Pass/Fail basis only. 

EC4910 ADVANCED TOPICS IN ELEC- 
TRICAL ENGINEERING. (V-0). 

This course examines advanced topics of 
current interest in the field of electrical engi- 
neering. PREREQUISITE: Consent of 

instructor. 



COURSES 

FOR INTERDISCIPLINARY 
CURRICULA 

Upper Division Courses 

EO2710 INTRODUCTION TO SIG- 
NALS AND SYSTEMS. (4-2). 

A first course in communications systems 
for the C3, Space Systems Operations, and 
Telecommunications Management curricula. 
Coverage begins with the representation of 
signals in the time and frequency domains 
and progresses through linear system analy- 
sis using Fourier tranform theory. Analog 
modulation techniques are presented 
emphasizing communications systems level 
analysis and spectral representation. Top- 
ics include Fourier series, Fourier trans- 
forms, linear systems, filters, signal band- 
width, communications channels and ampli- 
tude, frequency, and phase modulation. 
PREREQUISITE: M A 2050. 

EO2720 INTRODUCTION TO ELEC- 
TRONIC SYSTEMS. (4-2). 

A first course in electronic systems for the 
ASW and EW systems curricula. Emphasis 
is on the functional aspects of basic circuits 
and signals. Topics include electrical quanti- 
ties, resistive circuits, inductance and capac- 
itance, operational amplifiers, time and fre- 
quency response, rectifiers and logic ele- 
ments. PREREQUISITE: Calculus. 



EO2730 CONTROL SYSTEMS. (2-1). 

This course develops the basic tools of the 
control systems engineer. The applications 
to electronic warfare are emphasized in the 
examples and laboratory experiments. The 
dynamics for a radar control system, a mis- 
sile seeker head tracking system and mis- 
siles are investigated. Basic topics are 
introduced such as signal flow graphs and 
system step and frequency response charac- 
teristics, and digital systems theory as used 
in radar tracking and command quided and 
semiactive homing missiles. PREREQUI- 
SITES: Differential equations, Laplace 

transform and FORTRAN. 

EO2750 COMMUNICATIONS SYS- 
TEMS. (4-2). 

A second course in communications sys- 
tems for the C3, Space Operations, and 
Telecommunications Management curricula. 
Coverage begins with the sampling theorem 
and various forms of digital modulation 
emphasizing the spectral representation of 
digital and pulse signals. Noise is intro- 
duced with emphasis on its effects on a com- 
munication system. Specific topics include 
sampling, pulse-amplitude modulation, time- 
division multiplexing, pulsecode modulation, 
baseband encoding, phase-shift keying, 
noise temperature, noise figure, and signal- 
to-noise ratio. PREREQUISITE: EO 2710. 

EO2760 ELECTROMAGNETIC THEO- 
RY. (4-1). 

The experimental laws of electromagnetic 
theory and the development of Maxwell’s 
equations are presented. Maxwell’s equa- 
tions are then utilized in the study of plane 
waves, transmission lines, wave guides, 
cavity resonators, and elementary radia- 
tion. Laboratory experiments dealing with 
high frequency components and measure- 
ments reinforce and extend the concepts 
presented in the lectures. PREREQUI- 
SITES: EO 2720 and MA 2181. 

EO2790 SURVEY OF COMMUNICA- 
TIONS SYSTEMS. (4-0). 

This course supports the Intelligence cur- 
riculum by providing an overview of the prin- 
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ciples, concepts, and trade-offs underlying 
communications systems. Topics include: 
signals and their representation as functions 
of time and frequency, effects of bandwidth 
limitations upon signals, analog and digital 
modems, signal-to-noise considerations in 
communications systems, reliable communi- 
cations path concepts, major communica- 
tions system design trade-offs, and exam- 
ples of modern communications systems. 

Upper Division or Graduate Courses 

EO3720 INTRODUCTION TO SIG- 
NALS AND NOISE. (4-1). 

A course in the analysis of signals and 
noise for the ASW and EW curricula. Top- 
ics include Fourier analysis of periodic and 
pulse signals, linear filter response, correla- 
tion and spectral density of random signals 
and sampling. PREREQUISITES: EO 2720 
and a first course in probability. 

EO3750 COMMUNICATIONS SYSTEM 
ANALYSIS. (3-1). 

The final course in communications systems 
for the C3, Space Systems Operations, and 
Telecommunications Management curricula. 
The objective is to study communications 
from a system perspective concentrating on 
the relative performance of several impor- 
tant communication systems and the analy- 
sis of trade-offs available in the design of 
communications systems. Specific topics 
introduced include relative performance of 
modulation types in noise, bit error rates, 
error detection and correction, signal-to- 
noise ratio, antenna characteristics, propa- 
gation, and path calculations. Special sub- 
jects will be introduced and existing knowl- 
edge reinforced through the study of existing 
military communication systems. PREREQ- 
UISITE: EO 2750. 

EO3760 ELECTROMAGNETIC RADIA- 
TION, SCATTERING AND PROPAGA- 
TION. (4-2). 

The fundamentals of antennas used in the 
VLF through the microwave portion of the 
electromagnetic spectrum are presented. 
Scattering and propagation in this part of the 



spectrum are also discussed, as are those 
elements of electromagnetic compatibility 
which relate to radiation. Laboratory exer- 
cises relating to pattern and impedance 
measurement, and use of computer pro- 
grams further enhance the student’s under- 
standing of the lecture concepts. PREREQ- 
UISITE: EO 2760. 

EO3780 ELECTRONIC WARFARE 
COMPUTER APPLICATIONS. (3-2). 
Application of digital and analog techniques 
to the recording, processing, display, and 
interpretation of electronic warfare signals 
and data. The computer is applied to the 
solution of electronic warfare problems such 
as signal identification. PREREQUISITES: 
EC 2810, CS 3510, or CS 3230; EO 4780. 

Graduate Courses 

EO4720 SIGNAL PROCESSING SYS- 
TEMS. (4-1). 

A study of digital, analog, and hyband signal 
processing systems for communications, 
echo ranging, and electronic surveillance. 
Examples from current and proposed mili- 
tary systems will be analyzed. The course 
is designed for the ASW and EW curricula. 
PREREQUISITE: EO 3720. 

EO4730 ELECTRO-OPTIC SYSTEMS 
AND COUNTERMEASURES. (3-1). 

A study of military applications of electro - 
optic systems, IR and EO missile seekers, 
laser designators, optical surveillance, high 
energy laser systems, laser communica- 
tions, and laser radar. Emphasis is on sys- 
tem applications, countermeasures and 
counter-countermeasures. Students report 
on electro-optic systems. PREREQUI- 
SITES: EC 4410 or PH 3271; U.S. Citizen- 
ship and SECRET clearance. 

EO4750 SIGNALS INTELLIGENCE. (2- 

0 ). 

This course focuses on U.S. signals intelli- 
gence capabilities for countering current 
threats and the processes for designing or 
upgrading U.S. capabilities. It is designed 
to enhance the student’s knowledge and 
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understanding of current and planned U.S. 
SIGINT systems and capabilities and the 
design, development and employment of 
SIGINT and ESM systems. PREREQUI- 
SITE: Registration in EW curriculum (595) 
or consent of instructor; U.S. Citizenship 
and SI clearance. 



EO4760 MICROWAVE DEVICES AND 
RADAR. (4-2). 

Those microwave devices most important in 
radar and in electronic warfare systems are 
studied, including magnetrons, traveling- 
wave tubes, and solid-state diodes. The 
radar range equation is developed. In addi- 
tion to basic pulse radar, modem techniques 
are discussed including doppler systems, 
tracking radar, pulse compression, and elec- 
tronically steerable array radars. Electro- 
magnetic compatibility problems involving 
radar systems are considered. Laboratory 
sessions deal with basic pulse radar sys- 
tems from which the advanced techniques 
have developed, with performance measure- 
ment methods, automatic tracking systems, 
pulse compression, and the measurement of 
radar cross-section of targets. PREREQUI- 
SITES: EO 4720, EO 3760 (may be taken 
concurrently) or consent of instructor; U.S. 
Citizenship and SECRET clearance. 



EO4780 ELECTRONIC WARFARE SYS- 
TEMS (3-2). 

This course covers electronic warfare in that 
portion of the electromagnetic spectrum 
through the millimeter wavelength region. 
The infrared through electro-optic region is 
covered in a companion course, EO 4730. 
Electronic denial and deceptive countermea- 
sures against fuses, communications, and 
various radar detection and tracking sys- 
tems are discussed. Equations for required 
jammer gain and power output are devel- 
oped. The characteristics of passive coun- 
termeasures are discussed. Other topics 
include anti-radiation missiles, counter- 
countermeasure circuits, target masking and 
modification, signal intercept, signal sorting, 
signal identification, and direction finding. 
Techniques are discussed in relation to U.S., 
allied, and communist bloc systems. Labo- 
ratory work reinforces the classroom discus- 
sions. PREREQUISITES: EO 4760, U.S. 
Citizenship and SECRET clearance. 

EO4790 C3 COUNTERMEASURES (Var- 
iable). 

Supervised study in selected areas of elec- 
tronic warfare to meet the needs of individu- 
al students. A written report is required at 
the end of the quarter. PREREQUISITE: 
Consent of C3 Group Chairman. Graded on 
a Pass/Fail basis only. 
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ELECTRONIC WARFARE ACADEMIC GROUP 



Chairman: 

Joseph Sternberg, Professor, 

Code 73, Spanagel Hall, Room 200, 

(408) 646-3496, AV 878-3496. 

The Electronic Warfare Academic 
Group is an interdisciplinary association 
of faculty, consisting of eight members 
representing five separate academic 
disciplines. An academic group is a less 
formal organization than an academic 
department, and each professor in the 
group has an appointment in an aca- 
demic department. The Electronic War- 
fare Academic Group has administrative 
responsibility for the academic content 
of the Electronic Warfare Program of 
study. Teaching in this multidisciplinary 
program is carried out by faculty mem- 
bers attached to the following academic 
departments: Electrical and Computer 
Engineering, Mathematics, Meteorology, 
Operations Research, and Physics. 
Thesis topics for students in this area of 
study are approved by the group and the 
final thesis is approved by the Chairman. 

MASTER OF SCIENCE IN 
SYSTEMS ENGINEERING 

The degree of Master in Science in Sys- 
tems Engineering (Electronic Warfare) 



will be awarded at the completion of a 
multidisciplinary program, Curriculum 
595, satisfying the following degree re- 
quirements: 

The Master of Science in Systems En- 
gineering requires a minimum of 45 quar- 
ter hours of graduate level work of which 
at least 15 hours must represent courses 
at the 4000 level. Graduate courses in at 
least four different academic disciplines 
must be included, and in two disciplines, 
a course at the 4000 level must be in- 
cluded. 

An approved sequence of at least three 
courses constituting advanced special- 
ization in one area must be included. 

In addition to the 45 hours of course 
credit, an acceptable thesis must be com- 
pleted. 

COURSE OFFERINGS 

EW 0002 Seminar (0-1). 

Special lectures and discussion of matters re- 
lated to the EW program. PREREQUISITE: 
SECRET clearance. 

EW 0810 Thesis Research/Group Project 
( 0 - 0 ). 

Students in the Systems Engineering cur- 
ricula will enroll in this course which consists 
of an individual thesis or a group project in- 
volving several students and faculty. 
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ENGINEERING ACOUSTICS ACADEMIC COMMITTEE 



Chairman: 

Anthony A. Atchley, Asst. Professor, 
Code 61Ay, Spanagel Hall, 

Room 101H, 

(408) 646-2848, AV 878-2848. 

The academic character of the pro- 
grams in the Engineering Acoustics is 
interdisciplinary, with courses and 
laboratory work drawn principally 
from the fields of physics and electrical 
engineering. Although broadly based, 
the emphasis of the programs is on 
those aspects of acoustics, signal pro- 
cessing, and computers related to un- 
derwater sound propagation, electro- 
acoustic transduction, and the detec- 
tion, tracking, and quieting of under- 
water targets. These programs are de- 
signed specifically for students in the 
Underwater Acoustics Curriculum and 
government employees in acoustics - 
related laboratories and systems com- 
mands. 

The academic aspects of the program 
are the responsibility of an academic 
committee composed of representa- 
tives from the Department of Physics 
and of Electrical and Computer Engi- 
neering. 



MASTER OF SCIENCE IN 
ENGINEERING ACOUSTICS 

The degree, Master of Science in En- 
gineering Acoustics, will be awarded 
as an interdisciplinary program to be 
carried out in accordance with the fol- 
lowing degree requirements: 

a. A student pursuing a program 
leading to a Master of Science in Engi- 
neering Acoustics must have com- 
peted work which would qualify him/ 
her for a Bachelor of Science degree in 
engineering or physical science. Credit 
requirements for the Master of Science 



degree must be met by courses in addi- 
tion to those used to satisfy this re- 
quirement. 

b. The Master of Science in Engi- 
neering Acoustics requires a minimum 
of 36 graduate credit quarter hours of 
course work; at least 20 graduate quar- 
ter hours must be taken in acoustics 
and its applications. One 4000 level 
course from each of three of the follow- 
ing areas must be included: wave prop- 
agation, transducer theory and design 
sonar systems, and signal processing. 

c. An acceptable thesis must be com- 
pleted. 

Approval of each program by the En- 
gineering Acoustics Academic Com- 
mittee must be obtained prior to reach- 
ing the mid point of the degree pro- 
gram. 



DOCTOR OF PHILOSOPHY 
AND 

DOCTOR OF ENGINEERING 

The Departments of Electrical Engi- 
neering and Physics jointly sponsor an 
interdisciplinary program in Engi- 
neering Acoustics leading to either the 
degree Doctor of Philosophy or Doctor 
of Engineering. Areas of special 
strength in the departments are phys- 
ical acoustics, ocean acoustics, and 
acoustic signal processing. A note- 
worthy feature of this program is that 
a portion of the student’s research may 
be conducted away from the Naval 
Postgraduate School at a cooperating 
laboratory or other Federal Govern- 
ment installation. The degree require- 
ments and examinations are as out- 
lined under the general school require- 
ments for the Doctor’s degree. In addi- 
tion to the school requirements, the de- 
partments require a preliminary ex- 
amination to show evidence of accept- 
ability as a doctoral student. 
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DEPARTMENT OF MATHEMATICS 



Harold M. Fredricksen, Chairman 
and Professor (1980)*; PhD, Uni- 
versity of Southern California, 1968. 

David Canright, Adjunct Professor 
(1988); PhD, University of California 
at Berkeley, 1987. 

Donald Alfred Danielson, Associ- 
ate Professor (1985); PhD, Harvard 
University, 1968. 

Carl L. DeVito, Associate Professor 
(1985); PhD, Northwestern Univer- 
sity, 1967. 



Richard Homer Franke, Professor 
(1970); PhD, University of Utah, 
1970. 



Mostafa Ghandehari, Adjunct Pro- 
fessor (1988); PhD, University of 
California at Davis, 1983. 

William Gragg, Professor (1987); 
PhD, University of California at Los 
Angeles, 1964. 

Kim Hefner, Assistant Professor 
(1988); PhD, University of Colorado 
at Denver, 1988. 



Ralph Hefner, Adjunct Professor 
(1988); MA, University of Colorado 
at Denver, 1976. 

Toke Jayachandaran, Professor 
(1967); PhD, Case Institute of Tech- 
nology, 1967. 



William T. Kelley, Adjunct Professor 
(1985); MS, University of Illinois, 
1972. 



William Lehr, Associate Professor 
(1988); PhD, Washington State Uni- 
versity, 1976. 



Kenneth Robert Lucas, Associate 
Professor (1958); PhD, University 
of Kansas, 1957. 

George William Morris, Professor 
(1968); PhD, University of Califor- 
nia at Los Angeles, 1957. 

Beny Neta, Associate Professor 
(1985); PhD, Carnegie-Mellon Uni- 
versity, 1977. 

Guillermo Owen, Professor (1983); 
PhD, Princeton University, 1962. 

Ira Bert Russak, Associate Profes- 
sor (1972); PhD, University of Cali- 
fornia at Los Angeles, 1967. 

Clyde Scandrett, Assistant Profes- 
sor (1987); PhD, Northwestern Uni- 
versity, 1985. 

Arthur Loring Schoenstadt, Pro- 
fessor (1970); PhD, Rensselaer Poly- 
technic Institute, 1968. 

Donald Herbert Trahan, Associ- 
ate Professor (1966); PhD, Univer- 
sity of Pittsburgh, 1961. 



Maurice Dean Weir, Professor 
(1969); DA, Carnegie-Mellon Uni- 
versity, 1970. 



Carroll Orville Wilde, Professor 
(1968); PhD, University of Illinois, 
1964. 



Gordon Eric Latta, Professor (1979); 
PhD, California Institute of Tech- 
nology, 1951. 
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Chairman: 

Harold M. Fredricksen, Professor, 
Code 53Fs, Ingersoll Hall, Room 344, 
(408) 646-2206, AV 878-2206. 

Associate Chairmen: 

Research: 

Guillermo Owen, Professor, 

Code 530n, Ingersoll Hall, Rm. 341, 
(408) 646-2720, AV 878-2720. 

Advanced Programs: 

Carroll Wilde, Professor, 

Code 53Wm, Ingersoll Hall, Rm. 346, 
(408) 646-2664, AV 878-2664. 

Curriculum: 

Maurice D. Weir, Professor, 

Code 53Wc, Ingersoll Hall, Rm. 335, 
(408) 646-2608, AV 878-2608. 

As well as the master of science de- 
grees, the Mathematics Department of- 
fers individually tailored minor pro- 
grams for many of the School’s doctor- 
al students. The majority of the depart- 
mental effort is devoted to the service 
courses offered, including the refresh- 
ers, and 1000-2000 level courses. The 
department maintains a microproces- 
sor lab, available at all times to all stu- 
dents and staff. 

MASTER OF SCIENCE IN 
APPLIED MATHEMATICS 

In order to enter a program leading 
to the degree Master of Science in Ap- 
plied Mathematics, a student must 
have a background which would quali- 
fy him for a Bachelor of Science degree, 
with major in mathematics, or with a 
strong mathematical orientation in 
physical science or engineering. 

A program that leads to the degree 
Master of Science in Applied Mathe- 
matics for a student who has met the 
entrance criteria must contain a mini- 
mum of 45 quarter hours of graduate 
level courses with a minimum QPR of 
3.0, subject to the following conditions: 



a. The program must be approved by 
the Chairman of the Department of 
Mathematics. 

b. The program must include at least 
fifteen hours at the 4000 level, with at 
least twelve hours in 4000 level mathe- 
matics courses. 

c. The program must contain at least 
nine hours in an approved sequence of 
application courses from outside the 
Mathematics Department, and at least 
nine hours in an approved sequence of 
courses from within the Mathematics 
Department. 

d. An acceptable thesis is normally re- 
quired and is credited as the equivalent 
of nine hours of 3000 level mathemat- 
ics courses. (A student may petition the 
Chairman of the Mathematics Depart- 
ment to substitute nine hours of courses 
for the thesis.) 

e. Courses in the following areas are 
specifically required in any program; 
some of these courses may be used to 
satisfy part (or all) of the mathematics 
sequence requirement in item c. above: 

(1) Real/complex analysis (a two- 
course sequence), or applied alge- 
bra (a two-course sequence) 

(2) Ordinary and/or Partial Dif- 
ferential Equations and Integral 
Transforms 

(3) Numerical Analysis 

(4) Probability and Statistics 

MASTER OF SCIENCE DEGREE 
WITH MAJOR IN MATHEMATICS 

In order to pursue a program leading 
to the Master of Science degree with a 
major in mathematics, a student must 
have a background which would quali- 
fy him for a Bachelor of Science degree 
with major in mathematics. 

A curriculum which satisfies the 
Master of Science degree requirements 
consists of a minimum of 45 quarter 
hours of approved courses in mathe- 
matics and related subjects. An accept- 
able thesis may be counted as equiva- 
lent to nine quarter hours. A student 
must have a QPR of 3.0 or greater in 
any major program. 
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At the discretion of the Chairman of 
the Department of Mathematics, a stu- 
dent pursuing a program leading to the 
Master of Science degree with major in 
mathematics may (or may not) be re- 
quired to write a thesis in mathemat- 
ics. 

The following topics are specifically 
included in any major program: 

a. 6 hours of Algebra 

b. 6 hours of Analysis 

The main areas of thesis topics are: 

a. Optimization 

b. Differential Equations 

c. Fourier Analysis 

d. Functional Analysis 

e. Numerical Methods 

f. Optimal Control 

g. Calculus of Variations 

h. Tensor Analysis and Applica- 
tions. 

COURSE SEQUENCES FOR 
SPECIAL CURRICULA 

The Mathematics Department of- 
fers several sequences of courses for 
various curricula. Students of these 
curricula typically enter these sequences 
at their appropriate level and exit 
when completing their particular re- 
quirement. 

Computer Science 

MA 2025 
MA 3026 

Management 

MA 2300 

Operational Curricula 

MA 2138 
MA 3139 

Engineering Science 

MA 1117 
MA 1118 
MA 2047 
MA 2121 
MA 3132 
MA 3232 



Operations Research 

MA 1118 
MA 2042 
MA 3110 

PREREQUISITES 

Prerequisites are as described in the 
course descriptions. If a student has 
not taken the prescribed prerequisites 
at NPS, then a validation examination 
by the Mathematics Department may 
be substituted. 

Generally speaking, credit for 
courses given in sequences will not be 
available to every student. Credit will 
be given for only one of a pair of equiva- 
lent courses. 

DEPARTMENTAL COURSE 
OFFERINGS 

MA0110 REFRESHER FOR BASIC 
PROGRAMMING ON DESK-TOP 
MICROCOMPUTERS 
(Meets last 6 weeks of quarter) (2-0). 
Numerical calculation and BASIC program- 
ming on desk-top microcomputers. Numeri- 
cal calculations will include powers and 
roots, logs and exponentials and trigonomet- 
ric functions. BASIC programming includes 
input/output, loops, branching, subroutines 
and use of library functions. 

MA01I2 REFRESHER MATHEMAT- 
ICS (Meets last 6 weeks 

of quarter) (3-3). 

Calculus Review. 

MA0125 LOGIC AND SET THEORY 
(NO CREDIT) (Meet last 6 weeks of 
quarter) (3-0). 

An introduction to the elements of set theo- 
ry and mathematical reasoning. Sets, Venn 
diagrams, truth tables, quantifiers, logical 
reasoning. Functions, relations, partitions 
and equivalence relations. 1-1 correspon- 
dence. (Paradoxes of set theory, axiom of 
choice.) 

MA0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 
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MA1110 INTRODUCTION TO BASIC 
PROGRAMMING ON DESK-TOP 
MICRO-COMPUTERS (Meets first 5 
weeks of quarter) (2-0). 

Numerical calculations and BASIC program- 
ming on desk-top microcomputers. Numeri- 
cal calculations will include powers and 
roots, logs and exponentials and trigonomet- 
ric functions. BASIC programming includes 
input/output, loops, branching, subroutines 
and use of library functions. 



MA1117 SINGLE VARIABLE CALCU- 
LUS (5-2). 

Review of analytic geometry and trigonome- 
try, functions of one variable, limits, deriva- 
tives, continuity and differentiability; differ- 
entiation of algebraic, trigonometric, loga- 
rithmic and exponential functions with 
applications to maxima and minima, rates, 
differentials; product rule, quotient rule, 
chain rule; anti-derivatives, integrals and 
the fundamental theorem of calculus; definite 
integrals, areas, lengths of curves and phys- 
ical applications; special methods of integra- 
tion, including a 2 hour problem solving labo- 
ratory. PREREQUISITE: Precalculus math- 
ematics (May be taken through Continuing 
Education as mini-courses MA 1131-36). 



MA1118 MULTI-VARIABLE CALCU- 
LUS (5-2). 

Review of calculus of one variable; vector 
algebra and calculus, directional derivative, 
gradient and integral theorems; maxima and 
minima of functions of two independent vari- 
ables, total differential; double and triple 
integrals, cylindrical and spherical coordi- 
nate systems; infinite series, convergence 
tests, uniform convergence and Taylor 
series, including a 2 hour problem solving 
laboratory. PREREQUISITE: Previous 

course in calculus. (May be taken through 
Continuing Education as mini-courses MA 
1127-40 and 1150.) 



MA1248 SELECTED TOPICS IN 
APPLIED MATHEMATICS FOR C3, 
SPACE OPERATIONS AND COMMUNI- 
CATIONS MANAGEMENT (4-1). 

A survey of selected calculus and post cal- 
culus topics - infinite sequences and series; 
Fourier series and Fourier integral trans- 
forms; and matrix algebra and determi- 
nants. (This course may not be taken for 
credit by students in an engineering or sci- 
ence degree program). PREREQUISITE: 
MA 1117. 

Upper Division Courses 

MA2025 LOGIC, SETS AND FUNC- 
TIONS (4-1). 

Propositional logic, elements of set theory, 
relations, functions and partitions. An intro- 
duction to theorem proving techniques, 
including mathematical induction, in the con- 
text of basic mathematical systems. 

MA2042 LINEAR ALGEBRA (4-0). 
Systems of linear equations, matrices, and 
determinants. Finite dimensional vector 
spaces, linear dependence, basis, dimen- 
sion, inner products, orthogonalization. Lin- 
ear transformations, rank and nullity, change 
of basis, linear functionals, orthogonal trans- 
formations, quadratic forms, symmetric 
matrices, diagonalization, eigenvalues and 
eigenvectors. PREREQUISITE: MA 1117, 
or MA 1118 taken concurrently. 

MA2047 LINEAR ALGEBRA AND VEC- 
TOR ANALYSIS (4-1). 

Solutions of linear systems of equations, 
algebra of matrices, determinants. Linear 
vector spaces, linear dependence and inde- 
pendence, subspaces, bases and dimen- 
sion. Inner products, orthonormal bases and 
Gram-Schmidt process. Eigenvectors and 
eigenvalues. The algebra and calculus of 
vectors in R2 and R3. Del operator, direc- 
tional derivative, gradient, divergence and 
curl with applications. Line, surface and vol- 
ume integrals, Green’s, Stoke’s and diver- 
gence theorems. PREREQUISITE: MA 
1118 (May be taken concurrently). 
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MA2089 VECTOR ANALYSIS WITH 
MATRIX ALGEBRA (4-1). 

The algebra and calculus of vectors in R2 
and R3. Del operator, directional derivative, 
gradient, divergence and curl with applica- 
tions to physics. Line and surface integrals, 
Green’s, Stoke ’s and divergence theorems. 
Complex arithmetic, solutions of linear sys- 
tems of equations, algebra of matrices. Lin- 
ear independence, dot and cross products in 
R3, bases and the Gram -Schmidt process. 
Eigenvalues and eigenvectors with applica- 
tions to physics. PREREQUISITE: MA 
1118 (may be taken concurrently). 



MA2121 DIFFERENTIAL EQUATIONS 
(4-0). 

Ordinary differential equations: linear and 
nonlinear equations, homogeneous and non- 
homogeneous equations, linear indepen- 
dence of solutions, power series solutions, 
systems of differential equations, Laplace 
transforms applications. PREREQUISITE: 
MA 1118 or equivalent, MA 2047 or equiva- 
lent concurrently. 



MA2I38 SELECTED TOPICS FROM 
CALCULUS AND ORDINARY DIFFER- 
ENTIAL EQUATIONS (5-0). 

Partial derivatives, directional derivatives, 
tangent planes. Multiple integrals in rectan- 
gular, polar, cylindrical, and spherical coordi- 
nates. First order ordinary differential equa- 
tions, second order linear equations with 
constant coefficients, Laplace transforms. 
Applications. For ASW and EW students 
only. PREREQUISITE: MAI 117 or equiva- 
lent. 



MA2300 MATHEMATICS FOR MAN- 
AGEMENT (5-0). 

This course is designed to provide a mathe- 
matical basis for modern managerial tools 
and techniques. It includes elements of dif- 
ferential and integral calculus, sequences 
and series and an introduction to matrix 
algebra. PREREQUISITE: College algebra. 



MA3001 INCREMENTED DIRECTED 
STUDY (1-0). 

This course provides the opportunity for a 
student who is enrolled in a three thousand 
level course to pursue the course material in 
greater depth by directed study to the 
extent of one additional hour beyond the nor- 
mal course credit. 

MA3002 INCREMENTED DIRECTED 
STUDY (2-0). 

This course provides the opportunity for a 
student who is enrolled on a three thousand 
level course to pursue the course material in 
greater depth by directed study to the 
extent of two additional hours beyond the 
normal course credit. 

MA3026 DISCRETE MATHEMATICS 
(5-0). 

Graph theory and introduction to algebraic 
systems. Applied combinatorics and analy- 
sis of algorithms. Applications to computer 
science. PREREQUISITE: MA 2025. 

MA3035 MATHEMATICAL INTRO- 
DUCTION TO MICROPROCESSORS (2- 
i). 

An introduction to microprocessors at the 
hardware/software interface. Machine lan- 
guage programming, assembly language pro- 
gramming, connecting and controlling periph- 
erals (terminal, disc drive...), operating sys- 
tems. 

MA3046 LINEAR ALGEBRA I (3-0). 
Special types of matrices; orthogonal reduc- 
tion of a real symmetric matrix to diagonal 
form; quadratic forms and reductions to 
expressions involving only squares of the 
variables; applications to maxima and mini- 
ma; Lambda matrices and related topics; 
Cayley-Hamilton theorem. Reduced charac- 
teristic function; canonical forms, idempotent 
and nilpotent matrices; solutions to matrix 
polynomial equations; functions of a square 
matrix; applications such as to differential 
equations, stability criteria. PREREQUI- 
SITE: M A 2042. 
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MA3047 LINEAR ALGEBRA H (3-0). 
Special types of matrices; orthogonal reduc- 
tion of a real symmetric matrix to diagonal 
form; quadratic forms and reductions to 
expressions involving only squares of the 
variables; applications to maxima and mini- 
ma; Lambda matrices and related topics; 
Cayley-Hamilton theorem. Reduced charac- 
teristic function; canonical forms, idempotent 
and nilpotent matrices; solutions to matrix 
polynomial equations; functions of a square 
matrix; applications such as to differential 
equations, stability criteria. PREREQUI- 
SITE: M A 3046. 

MA31I0 TOPICS IN INTERMEDIATE 
ANALYSIS (4-0). 

Integrated with linear algebra. Functions of 
several variables, continuous transforma- 
tions, Jacobians, chain rule, implicit function 
theorem, inverse function theorem, extrema, 
Lagrange multiplier technique, curvilinear 
coordinates, convexity, difference equations 
and generating functions. PREREQUI- 
SITE: MA 1118 or equivalent, MA 2042 or 
equivalent concurrently. 

MA3132 PARTIAL DIFFERENTIAL 
EQUATIONS AND INTEGRAL TRANS- 
FORMS (4-0). 

Solution of boundary value problems by sep- 
aration of variables; Sturm-Liouville prob- 
lems; Fourier, Bessel and Legendre series 
solutions, Laplace and Fourier transforms; 
classification of second order equations; 
applications, method of characteristics. 
PREREQUISITE: MA 2121 or equivalent. 

MA3139 FOURIER ANALYSIS AND 
PARTIAL DIFFERENTIAL EQUA- 
TIONS (4-0). 

Fourier series; solution of the one and two- 
dimensional wave equations, D’Alembert’s 
solution, frequency and time domain inter- 
pretations; Fourier integral transforms and 
applications to ordinary and partial differen- 
tial equations and linear systems; Convolu- 
tion theorems. For ASW and EW stu- 
dents. PREREQUISITE: MA 2138. 



MA3185 TENSOR ANALYSIS (3-0). 
Definition of tensor as linear function of vec- 
tors, invariant under change of coordinates. 
Dyadic representation of tensor in arbitrary 
coordinate systems with covariant or con- 
travariant base vectors. Tensor calculus. 
Cartesian tensor notation. Tensors used in 
various applications: stress, rotation, iner- 
tia, momentum-flux, metric, Riemann- 
Christoffel, electromagnetic field, etc.. PRE- 
REQUISITE: MA 2047 or equivalent concur- 
rently. 

MA3232 NUMERICAL ANALYSIS (4- 

1 ). 

Solution of nonlinear equations, zeros of 
polynomials. Interpolation and approxima- 
tion. Numerical differentiation and quadra- 
ture. Matrix manipulations: linear simulta- 1 
neous, algebraic equations, eigenvalues. 
Numerical solutions of ordinary differential 
equations. Analysis for computational 
errors. PREREQUISITE: MA 2121 or 
equivalent (may be taken concurrently) and 
FORTRAN programming. 

MA3243 NUMERICAL METHODS FOR 
PARTIAL DIFFERENTIAL EQUA- 
TIONS (4-1). 

Finite difference approximations for deriva- 
tives. Truncation and discretization errors. 
Parabolic and hyperbolic equations. Explicit 
and implicit methods. The Crank-Nicolson 
method. Approximations at irregular bound- 
aries. Elliptic equations, the Liebmann 
method. Systems of partial differential 
equations. Students are expected to write 
FORTRAN programs for the above meth- 
ods. PREREQUISITE: MA 3132 and FOR- 
TRAN programming. 

MA3400 MATHEMATICAL MODEL- 
ING PROCESSES (3-0). 

Practice model construction while demon- 
strating the utility and universality of mathe- 
matics. Topics include modeling using 
graphical analysis, the model building pro- 
cess, modeling using proportionality, analy- 
sis of data, modeling using dimensional 
analysis, dynamical models, optimization of 
models and simulation. PREREQUISITE: 
MA 1118 or MA 2300 or consent of instruc- 
tor. 
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MA3560 MODERN APPLIED ALGE- 
BRA (3-0). 

An introductory course in the techniques 
and tools of abstract algebra with special 
emphasis on applications to coding theory, 
radar and communications systems and 
computer science. Elements of set theory, 
equivalence relations and partitions. Semi- 
groups, groups, subgroups and homomor- 
phisms. Ring, ideals and fields. Directed 
graphs and lattices. Applications may vary. 
PREREQUISITE: Consent of instructor. 

MA3565 MODERN ALGEBRA (3-0). 

An advanced course in the subject of 
abstract algebra. Semi-groups, groups, sub- 
groups, normal subgroups. Groups acting 
on sets, operator groups. The Jordan-Holder 
Theorem, solvable groups. The Krull- 
Schmidt Theorem. PREREQUISITE: MA 
3560 or consent of instructor. 

MA3605 FUNDAMENTALS OF ANAL- 
YSIS I (3-0). 

Elements of set theory, the real number sys- 
tem, and the usual topology of En; proper- 
ties of continuous functions; differential of 
vector-valued functions, Jacobians, and 
applications (implicit function, inverse func- 
tion theorem, extremum problems). Func- 
tions of bounded variation and theory of 
Reimann-Stieltjes integration, multiple and 
iterated integrals, convergence theorems for 
sequences and series of functions. PRE- 
REQUISITE: Consent of instructor. 

MA3606 FUNDAMENTALS OF ANAL- 
YSIS II (3-0). 

Elements of set theory, the real number sys- 
tem, and the usual topology of En; proper- 
ties of continuous functions; differential of 
vector-valued functions, Jacobians, and 
applications (implicit function, inverse func- 
tion theorem, extremum problems). Func- 
tions of bounded variation and theory of 
Reimann-Stieltjes integration, multiple and 
iterated integrals, convergence theorems for 
sequences and series of functions. PRE- 
REQUISITE: Consent of instructor. 



MA3610 INTRODUCTION TO GENER- 
AL TOPOLOGY (3-0). 

Topologies, bases and subbases, compact- 
ness and connectivity. Moore-Smith con- 
vergence theorem. Metrization and embed- 
ding theorems, uniform structures. 
Tychonoff product theorem, Alexandroff and 
Stone Cech compactification. PREREQUI- 
SITE: MA 3605 or consent of instructor. 



MA3675 THEORY OF FUNCTIONS OF 
A COMPLEX VARIABLE I (3-0). 

Selected topics from the theory of functions 
of a real variable; complex functions, power 
series, Laurent series. Singularities of com- 
plex functions; residues and contour integra- 
tion; zeros of analytic functions, factors of 
and infinite product representation for ana- 
lytic functions; maximum modulus theorems 
for analytic and harmonic functions; confor- 
mal mapping. PREREQUISITE: Consent of 
instructor. 



MA3676 THEORY OF FUNCTIONS OF 
A COMPLEX VARIABLE II (3-0). 
Selected topics from the theory of functions 
of a real variable; complex functions, power 
series, Laurent series. Singularities of com- 
plex functions; residues and contour integra- 
tion; zeros of analytic functions, factors of 
and infinite product representation for ana- 
lytic functions; maximum modulus theorems 
for analytic and harmonic functions; confor- 
mal mapping. PREREQUISITE: Consent of 
instructor. 



MA3730 THEORY OF NUMERICAL 
COMPUTATION (3-0). 

Analysis of computational methods used for 
the solution of problems from the areas of 
algebraic equations, polynomial approxima- 
tion, numerical differentiation and integra- 
tion, and numerical solution of ordinary dif- 
ferential equations. PREREQUISITE: Con- 
sent of instructor. 
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Graduate Courses 

MA4237 ADVANCED TOPICS IN 
NUMERICAL ANALYSIS (VARIABLE 
CREDIT, USUALLY (4-0)) 

The subject matter will vary according to the 
abilities and interest of those enrolled. 
PREREQUISITE: Consent of instructor. 

Graded on Pass/Fail basis only. 

MA4362 ORBITAL MECHANICS (3-0). 

A review of the two body problem; non cen- 
tral geopotentials; long-term periodic 
effects; pertubations. PREREQUISITE: 
Consent of instructor. 

MA4391 NUMERICAL METHODS FOR 
FLUID DYNAMICS I (4-0). 

Analytical methods used to study potential, 
inviscid and viscous flows will be consid- 
ered in the first quarter. Numerical methods 
for the solution of the same problems will be 
exclusively used during the second quarter. 
PREREQUISITES: MA 2138, MA 3132 or 
MA 3139. 



MA4593 TOPICS IN ALGEBRA (3-0). 



A selection of topics in algebra. Content of 
the course varies. Students will be allowed 
credit for taking the course more than once.' 
PREREQUISITE: Consent of instructor. 

Graded on Pass/Fail basis only. 



MA4595 MATHEMATICAL FOUNDA- 
TIONS OF FAST SIGNAL PROCESS- 
ING ALGORITHMS (3-0). 

Advanced transform algorithms for signal 
processing and their inversions, including 
the interactions between hardware and algo- 
rithm design. Block Matrix Factorization, 
the generalized Cooley-Tukey and Rader 
prime factor algorithms. The Chinese 
Remainder Theorem and Second Integer 
Representation for integers and Winograd 
FFT algorithms. Polynomial rings, the Chi- 
nese Remainder theorem for polynomials 
and reduced multiplication convolution algo- 
rithms. Quotient Fields and the Fermat and 
Mersenne Number Theoretic Transforms. 
PREREQUISITE: EC3400 or equivalent. 



MA4392 NUMERICAL METHODS FOR 
FLUID DYNAMICS II (4-0). 

Analytical methods used to study potential, 
inviscid viscous flows will be considered in 
the first quarter. Numerical methods for the 
solution of the same problems will be exclu- 
sively used during the second quarter. 

MA4393 TOPICS IN APPLIED MATHE- 
MATICS (3-0). 

A selection of topics in applied mathemat- 
ics. The course content varies. Credit may 
be granted for taking this course more than 
once. PREREQUISITE: Consent of instruc- 
tor. 

MA4566 MODERN ALGEBRA II (3-0). 

A continuation of MA 3565. Rings, ring 
homomorphism, integral domains and 
euclidean domains. Unique factorization 
rings, polynomial rings. Modules and ide- 
als. Noetherian rings, Field extension and 
Galois theory. PREREQUISITE: MA3565. 



MA46I1 CALCULUS OF VARIATIONS 
(3-0). 

Euler equation, Weierstrass maximum prin- 
ciple. Legendre condition, numerical proce- 
dures for determining solutions, gradient 
methods, Newton’s method, transversality 
condition. Rayleigh-Ritz method, conjugate 
points, and applications. PREREQUISITE: 
MA 2121 (programming experience desir- 
able). 

MA4620 THEORY OF ORDINARY DIF- 
FERENTIAL EQUATIONS (3-0). 
Introduction to the modern theory of ordi- 
nary differential equations. Systems of 
equations. Theoretical and constructive 
methods of solutions. PREREQUISITE: 
Consent of instructor. 

MA4622 PRINCIPLES AND TECH- 
NIQUES OF APPLIED MATHEMAT- 
ICS I (3-0). 

Linear operators, generalized functions and 
Hilbert spaces; solutions of partial differen- 
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tiai equations by Green’s functions and 
eigenfunctions; variational techniques and 
their applications to eigenfunctions; Fred- 
holm and Volterra integral equations; 
asymptotic methods and pertubations. 
PREREQUISITE: MA 3132 or equivalent. 

MA4623 PRINCIPLES AND TECH- 
NIQUES OF APPLIED MATHEMAT- 
ICS II (3-0). 

Linear operators, generalized functions and 
Hilbert spaces; solutions of partial differen- 
tial equations by Green’s functions and 
eigenfunctions; variational techniques and 
their applications to eigenfunctions;' Fred- 
holm and Volterra integral equations; 
asymptotic methods and pertubations. 
PREREQUISITE: MA 4622. 

MA4635 FUNCTIONS OF REAL VARI- 
ABLES I (3-0). 

Semi-continuous functions, absolutely con- 
tinuous functions, functions of bounded vari- 
ation; classical Lebesque measure and inte- 
gration theory, convergence theorems and 
Lp spaces. Abstract measure and integra- 
tion theory, signed measures, Radon- 
Nikodym theorem; Lebesque decomposition 
and product measure; Daniell integrals and 
integral representation of linear functionals. 
PREREQUISITE: MA 3606. 

MA4636 FUNCTIONS OF REAL VARI- 
ABLES n (3-0). 

Semi-continuous functions, absolutely con- 
tinuous functions, functions of bounded vari- 
ation; classical Lebesque measure and inte- 
gration theory, convergence theorems and 



Lp spaces. Abstract measure and integra- 
tion theory, signed measures, Radon- 
Nikodym theorem; Lebesque decomposition 
and product measure; Daniell integrals and 
integral representation of linear functionals. 
PREREQUISITE: MA 4635. 

MA4672 INTEGRAL TRANSFORMS 
(3-0). 

The Laplace, Fourier and Hankel transforms 
and their inversions; Asymptotic behavior. 
Applications to problems in engineering and 
physics. PREREQUISITE: Consent of 

instructor. 

MA4693 TOPICS IN ANALYSIS (3-0). 

A selection of topics in analysis. Content of 
the course varies. Students will be allowed 
credit for taking the course more than once. 
PREREQUISITE: Consent of instructor. 

MA4872 TOPICS IN CALCULUS OF 
VARIATIONS (3-0). 

Recent development of the numerical solu- 
tion of problems in the calculus of varia- 
tions. Foundations of numerical methods, 
applications to control problems. Differen- 
tials, pertubations, variational equations, 
adjoint system, conditions for optimum. 
Euler equations, maximum principle of 
Weierstrass and Pontryagin, the Legendre 
condition. Methods of solution: special vari- 
ations, variation of extremals, dynamic pro- 
gramming. Applications in ship routing and 
missile control. PREREQUISITES: MA 

2121 and computer programming or Consent 
of instructor. 
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Chairman: 

Anthony J. Healey, Professor, 

Code 69Hy, Halligan Hall, Rm. M-4, 

(408) 646-2586/3462, AV 878-2536/ 
3462. 

Associate Chairman: 

Paul F. Pucci, Professor, 

Code 69Pc, Halligan Hall, Room 205, 
(408) 646-2363, AV 878-2363. 

The Department of Mechanical En- 
gineering provides a strong academic 
program which spans across the disci- 
pline areas of structural mechanics, 
dynamics and control, materials sci- 
ence and the thermal-fluid sciences. 
These disciplines are blended together 
with an emphasis on naval engineer- 
ing applications such as may be ex- 
perienced on surface vessels and in 
submarines. 

Programs leading to the degree 
Master of Science in Mechanical En- 
gineering are accredited at the ad- 
vanced level by the Engineering Ac- 
creditation Commission of the Accred- 
itation Board for Engineering and Tech- 
nology. 

A specific curriculum must be con- 
sistent with the general minimum re- 
quirements for the degree as deter- 
mined by the Academic Council. 

Any program leading to award of a 
degree must be approved by the Chair- 
man of the Department of Mechanical 
Engineering at least two quarters be- 
fore completion. In general, approved 
programs will require more than mini- 
mum degree requirements in order to 
conform to the needs and objectives of 
the United States Navy. 

MASTER OF SCIENCE IN 
MECHANICAL ENGINEERING 

A candidate shall have completed 
work equivalent to the Bachelor of Sci- 
ence requirements of this department. 
Candidates who have minor deficien- 
cies, or who would like to review their 
undergraduate material, may utilize 



the NPS Continuing Education Pro- 
gram which offers a variety of courses 
in the self-study mode. Candidates who 
have not majored in Mechanical En- 
gineering, or who have experienced a 
significant lapse in continuity with 
previous academic work, initially will 
take undergraduate courses in me- 
chanical engineering and mathemat- 
ics in preparation for their graduate 
program. 

The candidate must take all courses 
in a curriculum approved by the Chair- 
man of the Department of Mechanical 
Engineering. At minimum, the ap- 
proved curriculum must satisfy the re- 
quirements below. 

The Master of Science degree in Me- 
chanical Engineering requires at least 
32 quarter hours of graduate level 
credits in Mechanical Engineering and 
Materials Science, at least 10 of which 
must be at the 4000 level. In addition, 
at least 8 quarter hours of graduate 
credit must be earned outside of Me- 
chanical Engineering and Materials 
Science. 

An acceptable thesis is required for 
Master of Science in Mechanical En- 
gineering degree. An acceptable thesis 
for the degree of Mechanical Engineer 
may also be accepted as meeting the 
thesis requirement for the Master’s de- 
gree. Approval of the thesis topic must 
be obtained from the Chairman of the 
Department of Mechanical Engineer- 
ing. An advisor will be appointed by 
the Chairman of the Department of 
Mechanical Engineering for consulta- 
tion in the development of a program of 
research. 

MASTER OF SCIENCE IN 
ENGINEERING SCIENCE 

Students with acceptable academic 
backgrounds may enter a program 
leading to the degree Master of Science 
in Engineering Science (with major in 
Mechanical Engineering). 

The program must include at least 36 
credit hours of graduate work in the 
disciplines of engineering, science and 



175 



MECHANICAL ENGINEERING 



mathematics, 12 of which must be at 
the 4000 level. Of these 36 hours* at 
least 20 hours (8 of which must be at the 
4000 level) must be in Mechanical En- 
gineering and Materials Science. 

In addition, the program must con- 
tain at least 12 hours at the graduate 
level in courses outside Mechanical 
Engineering and Materials Science. 

The student seeking the degree Mas- 
ter of Science in Engineering Science 
must submit an acceptable thesis. Pro- 
grams leading to this degree must be 
approved by the Chairman of the De- 
partment of Mechanical Engineering. 



MECHANICAL ENGINEER 

A graduate student with a superior 
academic record may enter a program 
leading to the degree Mechanical En- 
gineer. A candidate is normally se- 
lected after completion of his first year 
of residence. 

The candidate must take all courses 
in a curriculum approved by the Chair- 
man of the Department of Mechanical 
Engineering. At minimum, the ap- 
proved curriculum must satisfy the re- 
requirements stated in the paragraphs 
below. 

The Mechanical Engineer degree re- 
quires at least 60 quarter hours of grad- 
uate level credits in Mechanical Engi- 
neering and Materials Science, at least 
30 of which must be at the 4000 level. 
In addition, at least 12 quarter hours 
of graduate level credits must be 
earned outside of Mechanical Engi- 
neering and Materials Science. 

An acceptable thesis is required for 
the Mechanical Engineer degree. Ap- 
proval of the thesis program must be 
obtained from the Chairman of the De- 
partment of Mechanical Engineering. 
An advisor will be appointed by the 
Chairman of the Department of Me- 
chanical Engineering for consultation 
in the development of a program of 
research. 



DOCTOR OF PHILOSOPHY 
AND 

DOCTOR OF ENGINEERING 

The Department of Mechanical En- 
gineering has an active program lead- 
ing to the degrees of Doctor of Philoso- 
phy and Doctor of Engineering. Areas 
of special strength in the department 
are hydrodynamics, viscous flows, 
heat transfer, materials science, dy- 
namics and control, vibrations and 
finite element analysis, and Computer 
Aided Design. 

Joint programs with other depart- 
ments are possible. A noteworthy fea- 
ture of the program leading to the Doc- 
tor of Engineering degree is that the 
student’s research may be conducted 
away from the Naval Postgraduate 
School in a cooperating laboratory or 
other installations of the Federal Gov- 
ernment. The degree requirements are 
as outlined in the general school re- 
quirements for the Doctor’s degree. 

LABORATORIES 

The Mechanical Engineering Lab- 
oratories are designed as complements 
to the educational mission and research 
interests of the department. In addi- 
tion to extensive facilities for the sup- 
port of student and faculty research, a 
variety of general use equipment is 
available. This includes machinery for 
the investigation of dynamic and stat- 
ic problems in engineering mechanics; 
a completely equipped materials sci- 
ence laboratory, including a scanning 
electron microscope, a transmission 
electron microscope, and an X-ray dif- 
fractometer; an oscillating water tun- 
nel, a unique underwater towing tank, 
and a low turbulence water channel; a 
vibration analysis laboratory; a fluid 
power controls laboratory; a robotics 
and real-time control laboratory; facil- 
ities for experimentation with low 
velocity air flows; equipment for in- 
struction in thermal transport phe- 
nomena; a laser doppler velocimeter; 
nuclear radiation detection equip- 



176 



MECHANICAL ENGINEERING 



ment, and an interactive CAD/CAE 
computer graphics laboratory. Experi- 
mentation is further enhanced by a 
broad selection of analog and digital 
data acquisition and processing equip- 
ment and instrumentation. 

DEPARTMENTAL 
COURSE OFFERINGS 

MECHANICAL ENGINEERING 

ME0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 

ME0951 SEMINARS (0-1). 

Lectures on subjects of current interest are 
presented by NPS faculty and invited 
experts from other universities and govern- 
ment and industrial activities. 

Lower Division Course 

ME1000 PREPARATION FOR PRO- 
FESSIONAL ENGINEERS REGISTRA- 
TION (3-0). 

The course will cover the topics from the 8- 
hour Professional Examination given by the 
State of California for Professional Engi- 
neer. Discussion will involve applicable 
engineering techniques, including design and 
analysis of mechanical systems and compo- 
nents. PREREQUISITES: Prior passage of 
EIT Exam or consent of instructor. Graded 
on Pass/Fail basis only. 

Upper Division Courses 

ME2001 INTRODUCTION TO ENGI- 
NEERING (3-0). 

The origins of engineering. The role of math- 
ematics and the physical sciences in engi- 
neering. Definition of an engineering prob- 
lem, including its formulation, assumptions 
and method of attack. Engineering analy- 
sis. The engineering design process. Engi- 
neering communications, including graphics. 
This course is intended for students with a 
non-engineering background. PREREQUI- 
SITE: MAI 117 (may be taken concurrently). 



ME2101 ENGINEERING THERMODY- 
NAMICS (4-1). 

A comprehensive coverage of the fundamen- 
tal concepts of classical thermodynamics, 
with insight toward microscopic phenome- 
na. The laws of thermodynamics. Equa- 
tions of state. Thermodynamic properties of 
substances. Entropy, irreversibility and 
availability. Cycle analysis. Gas-vapor 
mixtures. Combustion and dissociation. 
PREREQUISITE: MAI 118. (May be taken 
through Continuing Education as mini- 
courses ME21 11-15.) 

ME2201 INTRODUCTION TO FLUID 
MECHANICS (3-2). 

Properties of fluids, Hydrostatics and stabil- 
ity of floating and submerged bodies. Fluid 
flow concepts and basic equations in steady 
flows: mass, momentum, and energy consid- 
erations. Dimensional analysis and dynam- 
ic similitude. Viscous effects and fluid resis- 
tance. Drag and separated flow over simple 
bluff bodies. PREREQUISITE: ME2502. 

ME2301 INTRODUCTION TO NAVAL 
ARCHITECTURE (2-0). 

Introduction to the hydrostatics and hydro- 
dynamics of a monohull vessel. Hull struc- 
tural strength using simple approximations 
and common ship ship building materials. 
Intact initial transverse and longitudinal sta- 
bility. Stability at large angles of heel and 
under special circumstances such as docking 
and after damage to the hull. Resistance 
and powering of the hull; determination of 
effective horsepower. PREREQUISITES: 
ME2201 and ME2601. 

ME2410 MECHANICAL ENGINEER- 
ING LAB I (2-3). 

Fundamentals of mechanical measurement 
systems, structure laboratory experiments 
using resistance strain gages, pressure 
transducers, temperature, flow and velocity 
measurement devices. Use of data acquisi- 
tion and control systems. PREREQUI- 
SITES: ME2101, ME2201, and ME2601, 

any of which may be taken concurrently. 



177 



MECHANICAL ENGINEERING 



ME2440 THE DIGITAL COMPUTER 
AS AN ENGINEERING TOOL (3-0). 
Introduction to high-level programming lan- 
guages including FORTRAN and BASIC. 
Development of computer programs, subrou- 
tine organization, input and output. Applica- 
tion of programming techniques to the solu- 
tion of selected problems in Mechanical 
Engineering. PREREQUISITES: MAI 118, 
ME2101, ME2501 (all may be taken concur- 
rently), ME 2441 (must be taken concur- 
rently). 

ME2441 ENGINEERING COMPUTA- 
TIONAL LABORATORY (0-2). 
Introduction to the computing facilities at 
the Naval Postgraduate School with particu- 
lar emphasis on those unique to the Depart- 
ment of Mechanical Engineering. Familiar- 
ization with software available at the Naval 
Postgraduate School for solution of engi- 
neering problems. Various programming 
exercises. (ME2440 must be taken concur- 
rently). Graded on a Pass/Fail basis only. 

ME2501 STATICS (3-0). 

Forces and moments, particles and rigid 
bodies in equilibrium. Simple structures, 
friction, first moments and centroids. PRE- 
REQUISITE: MAI 118 (may be concurrent). 
(May be taken through Continuing Educa- 
tion as minicourses ME2511-13.) 

ME2502 DYNAMICS (4-1). 

Kinematics and kinetics of particles and 
rigid bodies. Rectilinear, plane curvilinear 
and space curvilinear motion. Newton’s 
laws, work and energy, impulse and momen- 
tum, and impact. Plane motion of rigid bod- 
ies and introduction to gyroscopic motion. 
PREREQUISITE: ME2501. 

ME2601 MECHANICS OF SOLIDS I (3- 

2 ). 

Stress strain, Hooke’s law. Elementary 
stress and deformation analysis for shafts, 
beams and columns. Supporting laboratory 
work. PREREQUISITES: ME2501 and 
MA1118. 



ME2801 INTRODUCTION TO ENGI- 
NEERING DYNAMICS (3-2). 

Generalized system modeling principles and 
reduction to mathematical forms. Analogies 
between electrical, mechanical, fluid, and 
thermal systems. Response of first and sec- 
ond order systems characteristics, transient 
response. PREREQUISITES: ME2502 and 

MA2121. 

Upper Division or Graduate Courses 
ME3150 HEAT TRANSFER (4-2). 
Elementary treatment of the principles of 
Heat Transfer application to problems in 
Mechanical Engineering. Steady and 
unsteady conduction, Principles of forced 
and natural convection. Thermal radiation. 
Boiling. Condensation. Heat exchanger 
analysis. Use of the thermal circuit analog, 
numerical and graphical techniques. Select- 
ed laboratory experiments. PREREQUI- 
SITES: ME2101, ME2201, MA3132 (may 
be taken concurrently). 

ME3201 INTERMEDIATE FLUID ME- 
CHANICS (3-2). 

Steady one-dimensional compressible flow. 
Fundamentals of ideal-fluid flow, potential 
function, stream function. Analysis of vis- 
cous flows, velocity distribution in laminar 
and turbulent flows, introduction to the ele- 
ments of the Navier-Stokes equations, solu- 
tion of classical viscous laminar flow prob- 
lems. Boundary-layer concepts. PREREQ- 
UISITES: ME2101, ME2201, MA3132 

(may be taken concurrently). 

ME3220 STEAM POWER, REFIGERA- 
TION, AND TURBOMACHINERY (3- 
2 ). 

The conventional Rankine cycle steam 
plants, including superheat, reheat, and 
regenerative cycles. Boiler, condenser, and 
feed-water heater description. Thermody- 
namics of refrigeration systems. Fundamen- 
tals of turbomachinery: energy and momen- 
tum equations, dimensional analysis, and 
velocity diagrams. Blade design and work 
determination from blade shape. Applica- 
tion to pumps, fans, compressors, and tur- 
bines. PREREQUISITES : ME2101, and 

ME2201. 
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ME3230 NUCLEAR POWER SYSTEMS 

( 2 - 0 ). 

Introduction to atomic and nuclear physics. 
Fundamentals of nuclear reactor analysis, 
including nuclear and thermal aspects in 
core design. Reactor system design and 
operation. Comparison of principal reactor 
types emphasizing significant features of 
marine reactors. Basic health physics con- 
siderations and reactor shielding. Basic 
insight into waste management and reactor 
safety. PREREQUISITE: M A3 132. 

ME3240 RECIPROCATING AND GAS 
TURBINE POWER PLANTS (3-0). 
Thermodynamic analyses and performance 
characteristics of single and multi-stage 
reciprocating air compressors, spark ignition 
engines (Otto Cycle), compression ignition 
engines (diesel cycle), and gas turbine 
engines (Bray ton cycle). Gas turbine com- 
ponent characteristics including the aerody- 
namics of the compressor and turbine 
design, and the combuster. Ship propulsion 
requirements, propeller characteristics, and 
Ship/Propeller/Power Plant matching. PRE- 
REQUISITES: ME2101, ME2201, 

(ME3241 must be taken concurrently). 



ME3241 POWER PLANTS LABORA- 
TORY (0-3). 

Selected experiments demonstrating power 
plant performance, e.g., diesel engine, and 
gas turbine engine. (ME3240 must be tak- 
en concurrently.) Graded on Pass/Fail 
basis only. 



ME3430 MECHANICAL ENGINEER- 
ING LAB H (1-3). 

A project-oriented continuation of mechani- 
cal measurement systems. Application of 
measurement techniques using group pro- 
jects in thermodynamics, mechanics of 
solids, heat transfer, fluid flow, vibrations 
and nuclear radiation detection. PREREQ- 
UISITES: ME2410, ME3150, ME3521, and 
ME36 1 1 . Graded on Pass/Fail basis only. 



ME3440 ENGINEERING ANALYSIS (4- 

0 ). 

Rigorous formulation of engineering prob- 
lems arising in a variety of disciplines. 
Approximate methods of solution. Finite 
Difference methods. Introduction to finite 
Element methods. PREREQUISITES: 
ME2201, ME2440, ME2502, and ME2601. 
ME3521 MECHANICAL VIBRATIONS 
(3-2). 

Free and forced vibration of discrete linear 
systems. Vibration isolation and suppres- 
sion. Vibration of bars, shafts, and beams. 
Supporting laboratory work. PREREQUI- 
SITES: ME2502, ME2601, and MA2401 or 
equivalent (may be taken concurrently). 

ME3611 MECHANICS OF SOLIDS II (4- 

0 ). 

Fundamentals of elasticity. Failure theo- 
ries. Energy methods. Indeterminate struc- 
tures. Stability of simple structures. Tor- 
sion of members, with non-circular cross 
section. Plate behavior. PREREQUISITES: 
ME2601 and MA2401 or equivalent (may 
be taken concurrently). 

ME3711 DESIGN OF MACHINE ELE- 
MENTS (4-1). 

Design of representative machine elements 
with consideration given to materials selec- 
tion, tolerances, stress concentrations, 
fatigue, factors of safety, reliability, and 
maintainability. Typical elements to be 
designed include fastener, columns, shafts, 
journal bearings, spur and helical gears, and 
clutches and brakes. In addition to tradition- 
al design using factors of safety against fail- 
ure, particular emphasis is placed on design 
for specified reliability using probabilistic 
design methods. PREREQUISITES: 

ME2410 and ME2601. 

ME3801 LINEAR AUTOMATIC CON- 
TROL (3-0). 

Classical control design for linear systems 
with single input, single output design 
requirements. PID control. Transient 
response analysis. Root locus and frequen- 
cy response methods. Control design and 
compensation techniques. PREREQUI- 
SITE: ME2801. ME3802 must be taken 

concurrently. 
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ME3802 CONTROLS LABORATORY 

( 0 - 2 ). 

Adjunct laboratory for ME 3801. Must be 
taken concurrently with ME 3801. 



Graduate Courses 



ME4160 APPLICATIONS OF HEAT 
TRANSFER (4-0). 

Application of heat transfer principles to 
engineering systems. Topics include heat 
exchangers (e.g., boilers, condensers, cool- 
ers), cooling electronic components, heat 
pipes, solar collectors, turbine blade cool- 
ing. PREREQUISITE: ME3150. 



ME4161 CONDUCTION HEAT TRANS- 
FER (4-0). 

Steady-state heat conduction in multi- 
dimensions with and without heat sources. 
Transient conduction. Numerical methods 
for heat conduction. Mechanical Engineer- 
ing applications. PREREQUISITE: ME3150. 



ME4162 CONVECTION HEAT TRANS- 
FER (4-0). 

Fundamental principles of forced and free 
convection. Laminar and turbulent duct 
flows and external flows. Dimensionless 
correlations. Heat transfer during phase 
changes. Heat exchanger analysis with 
Mechanical Engineering applications. PRE- 
REQUISITES: ME3150, ME4220. 



ME4163 RADIATION HEAT TRANS- 
FER (3-0). 

Basic laws and definitions. Radiation prop- 
erties of surfaces. Radiant interchange 
among diffusely emitting and reflecting sur- 
faces. Applications and solutions of the 
equations of radiant interchange. Radiant 
interchange through participating media. 
Combined conduction and radiation. PRE- 
REQUISITE: ME3150. 



ME4202 COMPRESSIBLE FLOW (3-0). 
Review of simple one-dimensional flow. 
Generalized one-dimensional flow. Two- 
dimensional and axisymmetric flows. Sub- 
sonic flow with small pertubations. Mach 
lines. Methods of characteristics. Prandtl- 
Meyer expansion waves. Oblique shocks, 
unsteady, one-dimensional flow. Introduc- 
tion to compressible boundary layer. Com- 
pressible flow coverage. PREREQUISITE: 
ME 3201. 



ME4211 APPLIED HYDRODYNAM- 
ICS (4-0). 

Fundamental principles of hydrodynamics. 
Brief review of the equations of motion and 
types of fluid motion. Standard potential 
flows: source, sink, doublet, and vortex 
motion. Flow about two-dimensional bod- 
ies. Flow about axisymmetric bodies. 
Added mass of various bodies and the 
added-mass moment of inertia. Complex 
variables approach to flow about two- 
dimensional bodies. Conformal transforma- 
tions. Flow about hydro and aerofoils. Spe- 
cial topics such as dynamic response of sub- 
merged bodies, hydroelastic oscillations, 
etc. Course emphasizes the use of various 
numerical techniques and the relationship 
between the predictions of hydrodynamics 
and viscous flow methods. PREREQUI- 
SITE: ME3201. 



ME4220 VISCOUS FLOW (4-0). 
Development of continuity and Navier- 
Stokes equations. Exact solutions of 
steady and unsteady viscous flow prob- 
lems. Development of the boundary-layer 
equations. Similarity variables, numerical 
and integral techniques. Separation, bound- 
ary-layer control, compressibility effects. 
Time-dependent boundary layers. Origin 
and nature of turbulence, phenomenological 
theories, calculation of turbulent flows with 
emphasis on naval engineering applica- 
tions. PREREQUISITE: ME3201. 
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ME4240 ADVANCED TOPICS IN FLU- 
ID DYNAMICS (4-0). 

Topics selected in accordance with the cur- 
rent interests of the students and faculty. 
Examples include fluid-structure interac- 
tions, cable strumming, wave forces on 
structures, free-streamline analysis of jets, 
wakes, and cavities. PREREQUISITES: 
ME4220 and ME4211. 

ME4321 REACTOR ENGINEERING 
PRINCIPLES AND DESIGN (4-2). 

Reactor heat generation and removal. Ther- 
mal hydraulic analysis of light water reac- 
tors. Principles of reactor shielding. Materi- 
als and safety considerations in reactor 
design. Group design project. PREREQUI- 
SITE: ME3230 or equivalent. 

ME4420 MARINE GAS TURBINES (4- 

0 ). 

Thermodynamic analyses of gas turbine 
cycles, including airbreathing and closed 
cycle engines. Internal aerodynamics of 
compressor and turbine design. Combustor 
and source heat exchanger design. Materi- 
als considerations. Operational controls 
and instrumentation. Lubrication and fuels 
systems. Inlet, exhaust, and silencing sys- 
tems. Propulsion of surface effect, hydrofoil, 
and conventional surface ships. Installation 
arrangements. Waste heat recovery sys- 
tems and combined cycles (COGAS, 

CODOG). Auxiliary power generation. 

Repair and maintenance. PREREQUISITE: 
ME3240. 

ME4522 SHIPBOARD VIBRATION 

AND NOISE (4-0). 

Mechanical impedance, transfer matrices 

and their application to transmission of 
vibratory motion from machinery sources to 
hull plating. Acoustic signal generation at 
the hull-fluid interface. Characteristics of 
viscoelastic materials and their use in vibra- 
tion isolation. Multi-isolator mounts. 
Study of accordian and flexural vibration of 
ship hulls using one-dimensional finite ele- 
ment modeling. Military vibration specifica- 
tions. Use of Vibration measurements for 
machinery condition monitoring. PREREQ- 
UISITE: ME3521. 



ME4525 NAVAL SHIP SHOCK DESIGN 
AND ANALYSIS (4-0). 

Characteristics of underwater explosion 
phenomena, including the shock wave, bub- 
ble behavior and bubble pulse loading, and 
bulk cavitation. Surface ship/submarine bod- 
ily response to shock loading. Application 
of shock spectra to component design. 
Dynamic Design Analysis Method 
(DDAM) and applications to shipboard 
equipment design. Fluid-Structure Interac- 
tion (FSI) analysis, including Doubly 
Asymptotic Approximation (DAA) and sur- 
face ship FSI. Current design requirements 
for shipboard equipment. PREREQUISITE: 
ME3521 or equivalent. 



ME4550 RANDOM VIBRATIONS AND 
SPECTRAL ANALYSIS (3-2). 

Engineering application of spectral analysis 
techniques to characterize system respons- 
es under a random vibration environment. 
Characteristics of physical random data and 
physical system responses. Application of 
probability concepts to random data and 
response analysis. Correlation and spectral 
density functions. Transmission of random 
vibration. System responses to sin- 
gle/multiple random excitations. Failure due 
to random vibration. Supporting laboratory 
work. PREREQUISITE: ME3521 or equiva- 
lent. 

ME4612 ADVANCED MECHANICS OF 
SOLIDS (4-0). 

Selected topics from advanced strength of 
materials, elasticity, and the theory of 
plates and shells. Applications of finite ele- 
ment codes to the solution of difficult prob- 
lems. PREREQUISITE: ME3611. 

ME4613 FINITE ELEMENT METH- 
ODS (4-0). 

Systematic construction of line, surface, and 
volume elements for continuous systems. 
Computer programming, and applications to 
structural mechanics, heat transfer and fluid 
flow. PREREQUISITE: ME3611. 



181 



MECHANICAL ENGINEERING 



ME4620 THEORY OF CONTINUOUS 
MEDIA (4-0). 

Tensor analysis. Stress and strain tensors. 
Motion of continuum. Energy and entropy. 
Constitutive equations. Applications to 
elasticity and fluid dynamics. PREREQUI- 
SITES: ME3201 and ME3611. 

ME4721 MARINE VEHICLE DESIGN 
(2-4). 

Various categories of marine vehicles are 
described; this includes single hull, multiple 
hull, submarine, surface effect, wing-in- 
ground effect and hydrofoil vehicles. A cate- 
gory of marine vehicle is selected to fulfill a 
stated mission. A vehicle configuration and 
specification of major facets of marine vehi- 
cle synthesis including structures, hull 
forces, propulsion, electronics, armament, 
crew, etc. PREREQUISITE: Consent of 

instructor. 

ME4722 MARINE ENGINEERING 
DESIGN (2-4). 

A major component of a marine vehicle is 
designed so as to meet stated specifica- 
tions. Impact of the design features of the 
major component upon the overall vehicle 
performance is considered; emphasis is on 
design tradeoffs. Examples of major compo- 
nents to be designed include complete elec- 
trical power generation and distribution sys- 
tems, steering, superconducting electrical 
motors for main propulsion, bulbous bow for 
sonar, armor protection of CIC, etc. PRE- 
REQUISITE: Consent of instructor. 

ME4731 ENGINEERING DESIGN OPTI- 
MIZATION (4-0). 

Application of automated numerical opti- 
mization techniques to design of engineering ' 
systems. Algorithms for solution of nonlin- 
ear constrained design problems. Familiar- 
ization with available design optimization 
programs. State-of-the-art applications. 
Solution of a variety of design problems in 
mechanical engineering, using numerical 
optimization techniques. PREREQUI- 
SITES: ME3150, ME3201, ME3611, 

ME2440, MA2400, or equivalent. 



ME4811 MODERN CONTROL SYS- 
TEMS (3-2). 

Multivariable analysis and control concepts 
for MIMO systems. State Observers. Lin- j 
ear Optimal Control. Introduction to non- 
linear systems analysis. Limit cycle behav- 
ior. PREREQUISITE: ME3801. 

ME4812 FLUID POWER CONTROL (3- 

0 ). 

Fluids and fluid flows in high-performance 
actuactors and controllers. Power flow and 
fluid power elements - valve and pump con- 
trol, linear and rotary motion. State space 
descriptions. Design of electro -hydraulic 
position and velocity control servo-mecha- 
nisms for high performance with stability. 
ME 4813 must be taken concurrently. PRE- 
REQUISITE: ME 3801. 

ME4813 FLUID POWER LABORATO- 
RY (0-2). 

Adjunct laboratory course for ME 4812. 
Must be taken concurrently with ME 4812. 

ME4821 ADVANCED DYNAMICS (3-2). 
Introduction to the variational principle. 
Kinematics and kinetics of three-dimension- 
al motion for complex systems utilizing 
Newton-Euler’s method, Lagrange’s 
method, and Kane’s method. Computer 
software implementation and simulation. 
Applications in robotics emphasizing the 
dynamic problems of design and control. 
PREREQUISITE: ME 3521. 

ME4823 DYNAMICS OF MARINE 
VEHICLES (4-0). 

Development of the nonlinear equations of 
motion in ship-fixed coordinates. Linear 
forms. Elements of pathkeeping and stabili- 
ty for ships and submersibles. Maneuver- 
ability. Hydrodynamic aspects of hull, 
propulsor, and appurtenances. Design tools 
for estimating hydrodynamic derivatives and 
their effects on vehicle performance. Select- 1 
ed topics. PREREQUISITE: ME 3201. 
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ME4825 MARINE PROPULSION CON- 
TROL (3-2). 

Introduction to dynamic propulsion systems 
modeling and analysis methods. Control 
design specifications and design strategies. 
Introduction to modem control design theory 
and multivariable methods. Theory and 
applications of optimal control and discrete- 
time control systems. Case studies of cur- 
rent Naval propulsion control systems. 
PREREQUISITES: ME3801, ME3240 (May 
be taken concurrently), and MA3132. 



ME4902 ADVANCED STUDY IN 
MECHANICAL ENGINEERING (V-0). 
Directed advanced study in mechanical engi- 
neering on a subject of mutual interest to 
student and staff member. May be repeated 
for credit with a different topic. PREREQUI- 
SITE: Permission of Department Chairman. 
Graded on Pass/Fail basis only. 

MATERIALS SCIENCE 
Upper Division Course 

MS08I0 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 

MS220I ENGINEERING MATERIALS 
(3-2). 

The basic principles of materials science are 
covered with emphasis on the factors 
involved in control of the strength and ductil- 
ity of metallic materials of Naval interest. 
Atomic and crystal structure are discussed 
and emphasis is given to microstructural 
control and micro structure-property relation- 
ships. Additional topics include crystalinne 
defects, deformation processes, strengthen- 
ing mechanisms and heat treatment. The 
course aims to provide the student with the 
working vocabulary and conceptual under- 
standing necessary to more advanced study 
and for communication with materials 
experts. PREREQUISITE: Undergraduate 

courses in physics and chemistry and con- 
sent of instructor. 



Upper Division or Graduate Courses 

MS3201 MATERIALS SCIENCE AND 
ENGINEERING (3-2). 

Fundamental principles of materials science 
are presented with particular emphasis on 
and advanced coverage of the relationship 
between microstructure and mechanical 
properties of engineering materials. The 
effects of atomic structure, crystal structure 
and microstructure on properties are pre- 
sented. Crystalline defects, deformation 
processes, strengthening mechanisms, frac- 
ture, phase equilibria, phase transforma- 
tions and methods of microstructural control 
are discussed and practical examples are 
included. The course aims at providing the 
engineering student with the vocabulary and 
conceptual understanding necessary for fur- 
ther study and for communicating on materi- 
als engineering topics. PREREQUISITE: 
Undergraduate course in chemistry and 
physics. 

MS3202 FAILURE ANALYSIS AND 
PREVENTION (3-2). 

Properties, problems and failures of struc- 
tural materials are studied in the context of 
actual case studies. Topics of interest to 
Naval, Aero and Weapons engineers are 
included. For a given case study, the 
cause(s) of failure are discussed, and the 
relevant fundamental knowledge to fully 
understand the observed phenomena is 
developed. Failure prevention, materials 
developments and modem methods of mate- 
rials analysis are among the many aspects 
that are of interest. PREREQUISITE: 
MS3201 or equivalent or consent of instruc- 
tor. 

MS3304 CORROSION AND MARINE 
ENVIRONMENTAL DEGRADATION 
(3-2). 

Presents the basic chemical, electrochemi- 
cal, mechanical, and metallurgical factors 
which influence the corrosion, oxidation, and 
deterioration of materials. Discusses stan- 
dard methods of corrosion control, such as 
cathodic protection coatings, cladding, alloy 
selection, and inhibitors; special problems 
encountered in unfamiliar environments. 
PREREQUISITE: MS 2201 or equivalent. 
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MS3401 MICROSCOPY (3-2). 

Electron microscopy and other sophisticated 
techniques are emphasized in a coverage of 
modern methods of microscopic observa- 
tion. Techniques covered include scanning 
electron microscopy, transmission electron 
microscopy, conventional microprobe analy- 
sis, field ion microscopy, and polarized light, 
stereo, interference, phase contrast, and 
holographic light optical methods. Course 
and lab will simultaneously cover both theo- 
ry and practice, including specimen prepara- 
tion, instrument design and operation and 
applications. PREREQUISITE: Consent of 
instructor. 

MS3505 MATERIALS SELECTION 
FOR MILITARY APPLICATIONS (4-0). 
This course deals in depth with one of the 
most common and important problems in 
materials engineering, that of selecting the 
optimum material for a given application. 
Consideration is also given to evolution of 
new applications for existing materials, and 
to materials development for new and old 
applications. A variety of application areas 
are covered, including marine structures, 
aerospace applications, nuclear reactors, 
electronics, high temperature cryogenic ser- 
vices, and many other situations. Sources 
of information, methodology, and basic ratio- 
nale for materials selection decisions are 
presented. Emphasis is put on the variation 
in properties of a given material with pro- 
cessing history, and on variation of proper- 
ties in service. PREREQUISITE: MS2201 
or equivalent. 

MS3606 INTRODUCTION TO WELD- 
ING AND JOINING METALLURGY (3- 
2 ). 

Welding and joining are presented from the 
point of view of metallurgy. Topics include 
the nature and applications of welding and 
joining processes; the welding thermal 
cycle; metallurgical effects of the welding 
thermal cycle; welding and joining of steels, 
aluminum alloys, stainless steels and heat 
resistant alloys. Also, weldment inspection 
and quality assurance are introduced. PRE- 
REQUISITE: MS2201/3201. 



Graduate Courses 

MS4215 PHASE TRANSFORMATIONS 
(3-2). 

Structural changes which commonly occur in 
materials by various mechanisms are con- | 
sidered. Solidification, precipitation, recrys- | 
tallization, and martensitic transformations 
are emphasized, both in principle and in 
regard to their technological importance. 
Principles of nucleation and growth, diffusion 
and kinetics are presented and their rele- 
vance to practical heat treating and fabrica- 
tion processes are considered. PREREQUI- I 
SITE: MS2201 or equivalent. 

MS4302 SPECIAL TOPICS IN MATERI- 
ALS SCIENCE (V-0). 

Directed advanced study in materials sci- 1 
ence on a subject of mutual interest to stu- 
dent and staff member. May be repeated for 
credit with a different topic. PREREQUI- 
SITE: Permission of Department Chair- 

man. Graded on Pass/Fail basis only. 

MS4312 ADVANCED MATERIALS 
(4-0). 

The course is structured to provide a vehicle 
for the study of materials pertinent to a spe- 
cific area of environment utilization or 
design. Example categories are marine 
materials, elevated-temperature materials, 
aircraft alloys materials for energy conver- 
sion. Topics discussed may include material 
failures, materials selection testing, and 
new concepts in materials engineering. 
Course scope is decided by mutual agree- 
ment of students and instructor. PREREQ- 
UISITES: MS2201, MS3202 or equivalent. 

MS4811 MECHANICAL BEHAVIOR 
OF ENGINEERING MATERIALS (4-0). 

The response of structural materials to 
mechanical stress is discussed with empha- 
sis on plastic deformation in metals. Topics 
include elastic response and the modulus of 
elasticity; plasticity; deformation mecha- I 
nisms and dislocation theory; strengthening 
mechanisms; and fatigue and fracture. 
Application of subject to materials develop- 
ment is also considered. PREREQUISITE: 
MS 3202 or permission of instructor. 
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DEPARTMENT OF METEOROLOGY 



Robert J. Renard, Chairman and 
Professor (1952)*; PhD, Florida 
State University, 1970. 

Chih-Pei Chang, Professor (1972); 
PhD, University of Washington, 
1972. 

Kenneth L. Davidson, Professor 
(1970); PhD, University of Michigan, 
1970. 

Philip A. Durkee, Associate Professor 
(1984); PhD, University of Minnesota, 
1984. 

Kristine C. Harper, Commander, U.S. 
Navy, Instructor (1986); MS, Naval 
Postgraduate School, 1985. 

Russell L. Elsberry, Professor (1968); 
PhD, Colorado State University, 1968. 

John W. Glendening, Adjunct Pro- 
fessor (1987), PhD, University of Wash- 
ington, 1985. 

George J. Haltiner, Distinguished 
Professor Emeritus (1946); PhD, 
University of Wisconsin, 1948. 

Robert L. Haney, Professor (1970); 
PhD, University of California at 
Los Angeles, 1971. 



Frank L. Martin, Professor Emeritus 
(1947); PhD, University of Chicago, 
1941. 

Wendell A. Nuss, Assistant Professor 
(1986); PhD, University of Washing- 
ton, 1986. 

William J. Shaw, Associate Professor 
(1983); PhD, University of Washington, 
1982. 

Willem van der Bijl, Professor Emer- 
itus (1961); PhD, State University, 
Utrecht, 1952. 

Carlyle H. Wash, Associate Pro- 
fessor (1980); PhD, University of 
Wisconsin, 1978. 

Forrest R. Williams, Adjunct Pro- 
fessor (1983); MS, Massachusetts 
Institute of Technology, 1972. 

Roger T. Williams, Professor (1968); 
PhD, University of California at 
Los Angeles, 1963. 

* The year of joining the Postgraduate 

School F acuity / Staff is indicated in paren- 
theses. 



Chairman: 

Robert J. Renard, Professor, 

Code 63Rd, Root Hall, Room 252, 

(408) 646-2516, AV 878-2516. 

Associate Chairmen: 

Research: 

Carlyle H. Wash, Assoc. Prof., 

Code 63Wx, Root Hall, Room 249, 

(408) 646-2295, AV 878-2295. 

Curricular Matters: 

Robert L. Haney, Professor, 

Code 63Hy, Root Hall, Room 245, 

(408) 646-2308, AV 878-2308. 

The Department of Meteorology is 
one of six Departments in the Science 
and Engineering Division, and its his- 
tory dates back to the 1940s when it 
was part of the Postgraduate Depart- 



ment at the Naval Academy. The De- 
partment’s academic function is inter- 
disciplinary in nature in that its sup- 
ports separate Master of Science De- 
gree programs in Meteorology, Meteo- 
rology and Oceanography, and Ocean- 
ography and also provides courses for 
the Space, Antisubmarine Warfare, 
Electronic Warfare and C3 Curricula. 

Department academic strengths in- 
clude air/ocean dynamics, and numer- 
ical modeling and prediction, structure 
and dynamics of the atmospheric 
boundary layer, satellite remote sens- 
ing and its applications, and synoptic 
meterology, including analysis and 
prediction in tropical, middle latitude 
and polar regions in both hemispheres. 
Forty courses are offered in Meteorol- 
ogy, primarily at the graduate level. 
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The Department has fourteen teaching 
faculty, and four adjunct research fac- 
ulty who are active researchers, with 
graduate student participation as re- 
search-team members through the 
MS thesis and PhD dissertation pro- 
cess. The current areas of research con- 
centration encompass numerical and 
analytic air/ocean modeling and nu- 
merical weather prediction, tropical 
meteorology, including monsoon circu- 
lations and tropical cyclone forecast- 
ing, climate dynamics, marine bound- 
ary layer studies with emphasis on air/ 
sea interactions and electromagnetic/ 
optic propagation, remote sensing/ 
satellite meteorology, and a wi<Je range 
of synoptic studies (e.g., regional studies, 
maritime cyclogensis, short range fore- 
casting, numerical-model output verifi- 
cation). 

Both Visiting Scientist and Navy- 
sponsored Research Chair programs 
are an integral part of the Depart- 
ment’s operation. The PhD program 
in the Department is active with Navy 
and Air Force officers, DOD civilians 
and internationals among its recent 
graduates. 

DEPARTMENT REQUIREMENTS 
FOR DEGREES 

Master of Science in Meteorology 

Entrance to a program leading to a 
Master of Science degree in Meteorolo- 
gy requires a baccalaureate degree 
with completion of mathematics through 
differential and integral calculus and a 
minimum of one year of college phys- 
ics. 

The degree of Master of Science in 
Meteorology requires completion of: 

a. Mathematics courses in vector 
analysis, partial differential equa- 
tions, and application of numerical 
methods and computers to the solu- 
tion of differential equations. 

b. A basic course in applied proba- 
bility and statistics. 



c. The basic sequence of graduate 
courses in the fields of dynamical, 
physical and synoptic meteorology 
which must include eighteen quarter 
hours in the 4000 series. 

d. An acceptable thesis. 

Master of Science in Meteorology 
and Physical Oceanography 

Direct entrance to a program leading 
to the degree Master of Science in Mete- 
orology and Physical Oceanography re- 
quires a baccalaureate degree, preferably 
in physical sciences, mathematics or en- 
gineering. This normally permits the 
validation of a number of required un- 
dergraduate courses such as physics, 
chemistry, differential equations, lin- 
ear algebra, vector analysis and vari- 
ous courses in meteorology and/or 
oceanography, which are prerequisites 
to the graduate program. These prereq- 
uisites may be taken at the Naval Post- 
graduate School; however, in that 
event the program may be lengthened 
by one or more quarters. 

The degree of Master of Science in 
Meteorology and Physical Oceanography 
requires: 

a. Completion of forty-eight quarter 
hours in meteorology and ocean- 
ography, to include at least twenty 
hours in the 4000 series, with a mini- 
mum of one 4000-level course in other 
than directed study. 

b. The basic sequence of graduate 
courses in the fields of dynamical, 
physical and synoptic meteorology/ 
oceanography must be included in 
the forty-eight hours. 

c. Completion of an acceptable the- 
sis on a topic approved by either de- 
partment. 

DOCTOR OF PHILOSOPHY 

The PhD program is offered in the 
Department of Meteorology in the fol- 
lowing areas of study: numerical 

weather prediction, geophysical fluid 
dynamics, boundary-layer meteorolo- 
gy, analysis of atmospheric systems 
and tropical meteorology. 
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The requirements for the degree are 
grouped into three categories: course 
work, research in conjunction with an 
approved dissertation, and examina- 
tion in both the major and a minor 
field. The minor field is usually in 
physical oceanography, mathematics 
or physics. 

The required examinations are de- 
scribed in this Catalog in the section 
Requirements for the Doctor’s Degree. 
The Department of Meteorology also 
may require a preliminary examina- 
tion to show evidence of acceptability 
as a doctoral student. 

Prospective students should consult 
with the Chairman of the Department 
of Meteorology for further guidance re- 
garding doctoral programs. 

LABORATORIES 

In addition to the standard synoptic 
laboratories, NPS meteorological facil- 
ities include the Joint Meteorology/ 
Oceanography Interactive Digital En- 
vironmental Analysis Laboratory, 
which provides real-time acquisition 
and analysis of conventional and re- 
motely-sensed data in support of the 
synoptic and physical meteorology 
programs. The laboratory consists of 
12 image analysis and graphics work- 
stations hosted by three VAX comput- 
ers with two tape drives and greater 
than one gegabyte of disc storage. The 
Department has a variety of instru- 
ments for observing the atmosphere, 
and equipment for receiving weather 
analyses and forecasts emanating 
from the National Weather Service, in- 
cluding the DIFAX facsimile network 
system, the COMEDS link to the Auto- 
mated Weather Network and a RAD AC 
Weather Radar Receiver, a real-time 
link to the nationwide weather radar 
network. Additional information is re- 
ceived from Fleet Numerical Ocean- 
ography Center via the Naval En- 
vironmental Display System (NEDS). 
Weather satellite data are received on a 
UNIFAX recorder via GOESTAP and 
displayed in animated form by the Dig- 
ital Weather Image Processing Sys- 



tem. Rawinsonde equipment, acoustic 
sounders and micrometeorologically 
instrumented masts, and an NSF- 
owned Research Vessel operated by the 
Moss Landing Marine Laboratory, are 
utilized by faculty and students in the 
meteorology and oceanography pro- 
grams. A Doppler-radar wind profiler 
and an instrument calibration facility 
were installed in 1988. Supplementing 
the School’s extensive computer facil- 
ities, discussed in the General Informa- 
tion section of this Catalog, the Depart- 
ment also maintains its own Computer 
Facility to support faculty and staff 
research, and student thesis/disserta- 
tion projects. Equipment includes a 
number of networked microcomputers, 
data and graphics terminals, plotters 
and printers. 



DEPARTMENTAL 
COURSE OFFERINGS 

MR0110 APPLICATIONS SEMINARS 

( 1 - 0 ). 

Presentation of DOD related research activ- 
ities, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students and 
visiting authorities. MR0110 is for orienta- 
tion. PREREQUISITE: Enrollment in an 

Air-Ocean Sciences curriculum. 

MR0111 APPLICATIONS SEMINARS 

( 1 - 0 ). 

Presentation of DOD related research activ- 
ities, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students and 
visiting authorities. MR 0111 is for interme- 
diate students. PREREQUISITE: Enroll- 

ment in an Air-Ocean Sciences curriculum. 

MR0112 APPLICATIONS SEMINARS 

( 1 - 0 ). 

Presentation of DoD related research activi- 
ties, applications to weapons and warfare 
systems, utilization of oceanography and 
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meteorology in specific billets, presenta- 
tions by faculty, staff, selected students and 
visiting authorities. MR0112 is for thesis 
orientation topic selection. PREREQUI- 
SITE: Enrollment in an Air-Ocean Sci- 

ences curriculum. 

MR0113 APPLICATIONS SEMINARS 

( 1 - 0 ). 

Presentation of DoD related research activi- 
ties, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students and 
visiting authorities. MR0113 is for thesis 
orientation topic selection. PREREQUI- 
SITE: Enrollment in an Air -Ocean Sciences 
curriculum. 

MR0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 

MR0999 SEMINAR IN METEOROLO- 
GY (2-0). 

Students present results of thesis or other 
approved research investigation. PREREQ- 
UISITE: Concurrent preparation of thesis or 
other acceptable research paper. 

Upper Division Courses 

MR2020 COMPUTER COMPUTA- 
TIONS IN AIR-OCEAN SCIENCES (1- 
2 ). 

Introduction to FORTRAN and NPS main- 
frame computer as applied to elementary 
problems in oceanography and meteorology. 
PREREQUISITES: Calculus and college 

physics. 

MR2200 INTRODUCTION TO METEO- 
ROLOGY (4-0). 

A introductory course that treats the compo- 
sition and structure of the atmosphere, ther- 
modynamic processes, forces and related 
small- and large-scale motions, air masses, 
fronts, severe storms, solar and terrestrial 
radiation, general circulation and weather 
forecasting. PREREQUISITE: Department 
approval (may be taken through Continuing 
Education as minicourses MR 2201-02). 



MR2210 INTRODUCTION TO METEO- 
ROLOGY/LABORATORY (4-2). 

Same course as MR 2200 plus laboratory 
periods illustrating lecture material, includ- 
ing weather map analysis over oceanic 
areas using satellite imagery. PREREQUI- 
SITE: Department approval. 

MR2220 MARINE METEOROLOGY 
(4-1). 

An introductory course covering forces and 
related small-and large-scale atmospheric 
motions and their interaction with the ocean, 
severe rotating storms, fronts, general circu- M 
lation and radiation, atmospheric stability, 
observation techniques, synoptic charts 
over marine regions, basics of remote sens- 
ing and satellite imagery interpretation, fore- 
casting, climates over the ocean, and sea ice 
and icebergs. Laboratory exercises illus- 
trate lecture material. PREREQUISITE: 
Department approval. 

MR2262 ELEMENTS OF WEATHER 
FORECASTING (1-2). 

Survey of subjective and objective methods 
of atmospheric prognosis. Weather briefin- 
gs illustrate applications of forecasting prin- 
ciples and use of satellite imagery. PRE- 
REQUISITES: MR3222, MR3230 or con- 
sent of instructor. 

MR2300 OBSERVATIONS, INSTRU- 
MENTS AND CLIMATOLOGY (3-2). 

Surface and upper-air observations, includ- 
ing rawinsondes. Instruments used in syn- 
optic observations. Climate classifications, 
changes and controls; basic statistical quan- 
tities used in climatology; applications to 
world climates. PREREQUISITE: Introduc- 
tory Meteorology course (may be taken con- 
currently). 

MR2413 METEOROLOGY OF ANTI- 
SUBMARINE WARFARE (3-1). 

Atmospheric factors affecting the fluxes of 
momentum, heat and moisture across the 
air-sea interface; local and synoptic-scale 
atmospheric features relevant to electro- 
magnetic and electro-optical wave propaga- 
tion; hands-on experience with existing 
environmental effects assessment models. 
PREREQUISITES: Differential and integral 
calculus (may be taken concurrently). 
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MR2416 METEOROLOGY FOR ELEC- 
TRONIC WARFARE (2-0). 

A survey of environmental factors affecting 
the propagation and attenuation of electro- 
magnetic waves. Synoptic and climatologi- 
cal conditions associated with anomalous 
refraction are studied. Ionospheric phenom- 
ena associated with longer wavelength (Hf) 
propagation. Layers associated with high 
aerosol concentration and optical turbulence 
are identified. Hands-on experience with 
existing environmental effects assessment 
models. PREREQUISITES: Differential 

and integral calculus. (May be taken con- 
currently). 

MR2419 ATMOSPHERIC FACTORS IN 
C3 (2-0). 

A survey of atmospheric properties and pro- 
cesses affecting propagation of electromag- 
netic (EM) and electro-optical (EO) 
waves. Tropospheric phenomena associat- 
ed with standard and anomalous EM wave 
propagation at wavelengths greater than 10 
meters. Ionospheric phenomena associated 
with larger wavelength (Hf) propagation. 
PREREQUISITE: Enrollment in C3 curricu- 
lum. 

MR2520 SURVEY OF AIR-OCEAN 
REMOTE SENSING (3-0). 

Overview of systems for remote sensing of 
the atmosphere and oceans from space, and 
operational applications. PREREQUI- 
SITES: Undergraduate Physics and Calcu- 
lus, or consent of instructor. 

Upper Division or Graduate Courses 

MR3140 PROBABILITY AND STATIS- 
TICS FOR AIR-OCEAN SCIENCES (3- 
2 ). 

Basic probability and statistics in the air- 
ocean science context. Techniques of statis- 
tical data analysis. Structure of a probabili- 
ty model, density distribution function, 
expectation and variance. Binomial, Pois- 
son and Gaussian distributions. Conditional 
probability and independence. Joint distribu- 
tions, covariance and central limit theorem. 
Transformations of random variables. His- 



tograms and empirical distributions and 
associated characteristics such as moments 
and percentiles. Standard tests of hypothe- 
ses and confidence intervals for both one- 
and two-parameter situations. Regression 
analysis as related to least squares estima- 
tion. PREREQUISITE: Calculus. 

MR3150 ANALYSIS OF AIR/ OCEAN 
TIME SERIES (3-2). 

Analysis methods for atmospheric and 
oceanic time series. Fourier transforms 
applied to linear systems and discrete data. 
Correlation functions, power density spectra 
and cospectra. Optimal design of air-ocean 
data networks. Laboratory work involves 
analysis of actual atmospheric and oceanic 
time series using principles developed in 
class. PREREQUISITES: MA 3132, and a 
probability and statistics course. 

MR3212 POLAR METEOROLOGY/ 
OCEANOGRAPHY (4-0). 

Operational aspects of arctic and antarctic 
meteorology. Polar oceanography. Sea-ice; 
amount, its seasonal distribution, melting 
and freezing processes, physical and 
mechanical properties, drift and predictions. 
Aspects of geology and geophysics. PRE- 
REQUISITES: OC 3240, MR 3222 or con- 
sent of instructor. 

MR3220 METEOROLOGICAL ANALY- 
SIS (4-0). 

Techniques of evaluation, interpretation and 
analysis of pressure, wind, temperature and 
moisture data, including weather satellite 
observations, with emphasis on the low and 
middle troposphere. Synoptic models of 
extratropical vortices, waves and frontal 
systems, with emphasis on three dimen- 
sional space structure and time continuity, 
including isentropic surfaces and vertical 
cross-section analysis. Introduction to 
analysis in the high troposphere and low 
stratosphere. PREREQUISITES: MR3420, 

MR/OC3321 . 

MR3222 METEOROLOGICAL ANALY- 
SIS/LABORATORY (4-3). 

Same as MR3220 plus laboratory sessions 
on the concepts considered in the lectures, 
with emphasis on the analysis of the low 
and middle troposphere, streamline and iso- 
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tach analysis techniques, satellite interpre- 
tation, and vertical cross-section analyses. 
PREREQUISITE: MR3420, MR/OC3321. 

MR3230 TROPOSPHERIC AND 
STRATOSPHERIC METEOROLOGY. 
(4-0). 

An analytic and synoptic interpretation of 
tropospheric and stratospheric systems 
with emphasis on the middle and high alti- 
tude aspects of extra-tropical cyclones, jet 
streams and fronts, and related dynamical 
properties. PREREQUISITES: MR3222; 

MR4322 (may be concurrent). 

MR3234 TROPOSPHERIC AND 
STRATOSPHERIC METEOROLOGY 
LABORATORY (4-3). 

Same as MR 3230 plus laboratory sessions 
emphasizing the physical understanding of 
dynamical relationships, including vorticity, 
divergence and vertical velocity. PREREQ- 
UISITES: Enrollment in Operational Physi- 
cal Oceanography Curriculum or consent of 
Chairman; MR 3222; MR 4322 (may be con- 
current). 



MR3235 TROPOSPHERIC AND 
STRATOSPHERIC METEOROLOGY 
LABORATORY (0-7). 

Practice in 4-dimensional synoptic-scale 
analysis of variables considered in MR 
3230. Emphasis is on a physical understan- 
ding of dynamical relationships, including 
vorticity, divergence and vertical velocity. 
PREREQUISITES: MR 3222: MR 4322 

(may be concurrent); usually concurrent 
with MR 3230. 



MR3240 RADAR METEOROLOGY. (3- 

0 ). 

Principles of radar meteorology. Topics cov- 
ered include radar systems, meteorological 
radar equation, doppler radar basics, propa- 
gation, attenuation, precipitation and veloci- 
ty estimation, and characteristic echoes. 
PREREQUISITES: MR3222 and MR3522. 



MR3250 TROPICAL METEOROLOGY 
(3-0). 

Structure and mechanisms of synoptic-scale 
wave disturbances, cloud clusters, upper- 
tropospheric systems, the intertropical con- 
vergence zone; structure, development and 
motion of tropical cyclones and monsoon cir- 
culations; with emphasis on analysis and 
energetics. PREREQUISITES: MR4322, 

MR3230, MR3234 or MR3235 (may be con- 
current). 

MR3252 TROPICAL METEOROLOGY 
LABORATORY (3-4). 

Same as MR 3250 plus laboratory sessions 
on analysis of tropical systems emphasizing 
streamline and isotach analysis and incorpo- 
rating aircraft and satellite observations. 
Exercises stress tropical cyclone regimes. 
Satellite imagery is used as an analysis tool 
and also in forecasting tropical cyclone 
intensity. A track forecasting exercise pro- 
vides an exposure to the use of various 
dynamic, climatological and statistical fore- 
cast models. PREREQUISITES: MR4322; 
MR3230; and MR3235 or MR3234 (may be 
concurrent). 

MR3254 TROPICAL METEOROLOGY 
LABORATORY (3-2). 

Same as MR3250, plus laboratory sessions 
stressing tropical general circulation, satel- 
lite interpretation and tropical cyclone struc- 
ture. Tropical summary briefs and track 
forecasting exercises provide an understan- 
ding of the tropical cyclone warning system 
and the uses of various dynamical, climato- 
logical and statistical forecast models. 
PREREQUISITES: Enrollment in Opera- 
tional Oceanography Curriculum or consent 
of Chairman, MR4322, either MR3230 and 
MR3235 (may be concurrent) or MR 3234 
(may be concurrent). 

MR3260 OPERATIONAL ATMO- 
SPHERIC PREDICTION (3-0). 

Subjective and objective methods of atmo- 
spheric prognosis and techniques for fore- 
casting operatic nally-important weather 
elements from surface to 100 mb. Interpre- 
tation, use and systematic errors of comput- 
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er-generated products. Weather satellite 
briefs and applications of forecasting princi- 
ples to current situations. PREREQUI- 
SITES: MR3230, or MR3234; MR/OC4323 
or consent of instructor. 

MR3262 OPERATIONAL ATMO- 
SPHERIC PREDICTION LABORATO- 
RY (3-5). 

Same as MR3260 plus laboratory sessions 
on the application of lecture material. Also, 
practice in weather briefing, including diag- 
nosis and forecasting of current weather sit- 
uations using weather satellite observa- 
tions and National Meteorological Center 
and Fleet Numerical Oceanography Center 
products. PREREQUISITES: MR3230, or 
MR3234; MR/OC 4323 or consent of instruc- 
tor. 

MR3321 AER-OCEAN FLUID DYNAM- 
ICS (4-0). 

The hydrodynamical equations for a rotating 
stratified fluid. Forces, kinematics, bound- 
ary conditions, scale analysis. Simple bal- 
anced flows; baroclinicity, thermal wind; vor- 
icity and divergence: rotational and diver- 
gent part of the wind; circulation theorem. 
Vorticity and potential vorticity. PREREQ- 
UISITE: MA2047. 

MR3420 ATMOSPHERIC THERMODY- 
NAMICS (3-0). 

The physical variables; properties of gases, 
water and moist air; equations of state and 
he laws of thermodynamics applied to the 
atmosphere; adiabatic processes and poten- 
ial temperature; meteorological thermody- 
aamic diagrams; geopotential and hydrostat- 
c equilibrium, vertical motion in the atmo- 
sphere, stability criteria and condensation 
evels. PREREQUISITE: MAI 116 or equiv- 
alent (May be taken through Continuing 
Education as mini-course, MR3418-19). 

V1R3421 CLOUD PHYSICS (3-0). 
lasic principles of cloud and precipitation 
ahysics and application to weather modifica- 
ion. Selected topics in atmospheric pollu- 
ion. PREREQUISITE: MR3420. 



MR3445 OCEANIC AND ATMOSPHER- 
IC OBSERVATIONAL SYSTEMS (2-2). 
Principles of measurement: sensors, data 
acquisition systems, calibration, etc. Meth- 
ods of measurement for thermodynamic and 
dynamic variables in the ocean and atmo- 
sphere, including acoustics and optics. 
PREREQUISITES: OC3230 and MR3420, 
MR/OC3150 or consent of instructor. 

MR3520 REMOTE SENSING OF THE 
ATMOSPHERE AND OCEAN (4-0). 
Principles of radiative transfer and satellite 
sensors and systems; visual, infrared and 
microwave radiometry and radar systems; 
application of satellite remotely-sensed 
data in the measurement of atmospheric and 
oceanic variability. PREREQUISITES: 
Undergraduate physics and differen- 
tial/integral calculus, ordinary differential 
equations or consent of instructor. 

MR3522 REMOTE SENSING OF THE 
ATMOSPHERE AND OCEAN LABORA- 
TORY (4-2). 

Same as MR3520 plus laboratory sessions 
on the concepts considered in the lecture 
series. PREREQUISITES: Same as MR 

3520. 

MR3540 RADIATIVE PROCESSES IN 
THE ATMOSPHERE (3-0). 

Applications of radiation theory to atmo- 
spheric energy budgets, general circulation 
and anthropogenic climate changes. Radia- 
tional imbalance at the surface leading to 
heat fluxes and temperature changes in 
atmosphere and earth. Upper atmosphere 
phenomena (ozonosphere and ionosphere). 
Radiative effects of clouds and aerosols, and 
optical phenomena. PREREQUISITES: 
MR3420, MR3520 or MR3522. 

MR3570 OPERATIONAL OCEANOG- 
RAPHY AND METEOROLOGY (2-4). 
Experience at sea in conducting oceano- 
graphic, meteorological, acoustical and other 
observations and analyses. Integration of 
satellite remote sensing information with in 
site data and on-scene-prediction. Includes 
pre-cruise planning, real-time operational 
product interpretation and post-cruise anal- 
ysis. PREREQUISITES: MR3222, 

MR/OC3522; MR4416, OC4267 and 

OC4331 (may be concurrent). 
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Graduate Courses 

MR4241 MESOSCALE METEOROLO- 
GY (3-0). 

Descriptive and physical understanding of 
subsynoptic-scale weather systems and 
their relation to the synoptic-scale environ- 
ment. Applications to short-range and 
local-area forecasting utilizing satellite and 
numerical-model products relevant to 
mesoscale weather phenomena. PREREQ- 
UISITES: MR3230, MR/OC4323, or 

MR 43 22 with consent of instructor. 

MR4242 ADVANCED TROPICAL 
METEOROLOGY (3-0). 

Theories and observations of equatorial 
waves and oscillations; energy sources and 
instabilities; boundary layer and cumulus 
convection parameterization; monsoon circu- 
lations and their interactions with other sys- 
tems. Tropical cyclone models and forecast- 
ing; selected topics in diagnostic and theo- 
retical studies of tropical flows. 
PREREQUISITE: MR3250 and consent of 

instructor. 

MR4250 ATMOSPHERIC GENERAL 
CIRCULATION (3-0). 

The observed circulation. Zonal mean and 
eddy motions. Balances of momentum, heat 
and moisture. Energetics. Maintenance of 
circulation. Zonally asymmetric circula- 
tions. Other selected topics of the general 
circulation of the atmosphere. PREREQUI- 
SITE: MR4322 and consent of instructor. 

MR4322 DYNAMIC METEOROLOGY 
(4-0). 

Pressure coordinates, scale analysis, pertu- 
bation method; solutions of equations of 
motion for sound, gravity and synoptic, 
waves; baroclinic and barotropic instability; 
energetics; geostrophic adjustment. PRE- 
REQUISITES: MR3420, MR/OC3321, 

MA2047, MA2121 or equivalent. 

MR4323 NUMERICAL AIR AND 
OCEAN MODELING (4-2). 

Numerical models of atmospheric and ocean- 
ic phenomena. Finite difference techniques 
for solving hyperbolic, parabolic and elliptic 



equations, linear and nonlinear computation- 
al instability. Spectral and finite element 
models. Filtered and primitive equation pre- 
diction models. Sigma coordinates. Objec- 
tive analysis and initialization. Moisture 
and heating as time permits. PREREQUI- 
SITES: MR4322, OC4211, MA3132; 

MA3232 desirable. 

MR4324 ADVANCED NUMERICAL 
WEATHER PREDICTION (3-0). 
Initialization, boundary conditions; sensible, 
latent and radiative heat transfer; simulation 
of sub-grid scale processes such as convec- 
tion and friction; spectral methods and finite 
element models; general circulation models. 
PREREQUISITE: MR/OC4323 or consent 

of instructor. 

MR4331 ADVANCED GEOPHYSICAL 
FLUID DYNAMICS I (3-0). 

Advanced topics in the dynamics of the 
atmosphere and the oceans including scale 
analysis; geostrophic adjustment; disper- 
sion, and barotropic and baroclinic instabili- 
ties. PREREQUISITE: Consent of instruc- 
tor. 

MR4332 ADVANCED GEOPHYSICAL 
FLUID DYNAMICS H (3-0). 

Normal mode and absolute baroclinic insta- I 
bility; firontogenesis; boundary layer analy- I 
sis with application; finite amplitude baro- 
clinic waves. PREREQUISITE: consent of , 
instructor. 

MR4413 AIR/SEA INTERACTION (4- 

0 ). 

Fundamental concepts in turbulence. The 
atmospheric planetary boundary layer, 
including surface layer and bulk formulae for 
estimating air-sea fluxes. The oceanic plan- - 
etory boundary layer including the dynamics ■ 
of the well-mixed surface layer. Recent 
papers on large-scale air-sea interaction. 
PREREQUISITE: OC3240 or MR4322 

(may be concurrent), or consent of instructor. 

MR4414 ADVANCED AIR/SEA INTER- 
ACTION (3-0). 

Advanced topics in the dynamics of the 
atmospheric and oceanic planetary bound- 
ary laters. PREREQUISITE: MR/OC4413 
or consent of instructor. 
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MR4415 ATMOSPHERIC TURBU- 
LENCE (3-0). 

Approaches for defining the structure of the 
turbulent atmospheric boundary layer. 
Review of statistical descriptions of atmo- 
spheric turbulence; averaging, moments, 
joint moments, spectral representation. 
Equations for turbulent regime in a strati- 
fied, shear flow. Scaling parameters and 
similarity theories for surface layer profiles, 
spectra; Kolmogorov hypotheses, Manin- 
Obukhov similarity theory. Measurement of 
atmospheric turbulence. Examination of 
observed spectra and scales of atmospheric 
turbulence. PREREQUISITES: 

MR/OC3150 or consent of instructor. 

MR4416 ATMOSPHERIC FACTORS IN 
ELECTROMAGNETIC AND OPTICAL 
PROPAGATION (4-0). 

Principles of microwave and optical wave 
propagation in the atmosphere. Effects of 
surface and boundary layers on propaga- 
tion: refraction, scattering, attenuation, 

ducting, etc. Hands-on experience with 
existing environmental effects assessment 
models. PREREQUISITE: MR/OC4413 

(may be concurrent). 



MR4520 TOPICS IN SATELLITE 
REMOTE SENSING (3-0). 

Selected topics in the advanced application 
of satellite remote sensing to the measure- 
ment of atmospheric and oceanic variables. 
PREREQUISITE: MR/OC3522. 



MR4800 ADVANCED TOPICS IN 
METEOROLOGY (Variable). 

Advanced topics in various aspects of mete- 
orology. Topics not covered in regularly 
offered courses. The course may be repeat- 
ed for credit as topics change. PREREQUI- 
SITE: Consent of Department Chairman 

and instructor. 



MR4900 SPECIAL TOPICS IN METEO- 
ROLOGY (Variable). 

Directed study of selected areas of meteo- 
rology to meet the needs of the individual 
student. PREREQUISITE: Consent of 

Department Chairman and instructor. Grad- 
ed on Pass/Fail basis only. 
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James John Tritten, Commander, 
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Professor (1986)*; PhD, University 
of Southern California, 1984. 

Donald Abenheim, Assistant Pro- 
fessor (1985); PhD, Stanford Uni- 
versity, 1985. 

John William Amos, II, Associate 
Professor (1970); PhD, University of 
California at Berkeley, 1972. 

Loftur L. Bjarnason, Professor 
Emeritus (1958); PhD, Stanford 
University, 1951. 
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fessor Emeritus (1968); PhD, Uni- 
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Kerry M. Kartchner, Assistant Pro- 
fessor (1984); PhD, University of 
Southern California, 1987. 

Edward John Laurance, Associate 
Professor (1972); PhD, University of 
Pennsylvania, 1973. 
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nia at Berkeley, 1971. 
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Kamil T. Said, Adjunct Professor 
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Chairman: 

James John Tritten, CDR, USN, 
Associate Professor, 

Code 56Tr, Root Hall, Room 100, 
(408) 646-2521, AV 878-2521. 
Associate Chairmen: 

Administration: 

Thomas C. Bruneau, Professor, 
Code 56Bn, Root Hall, Room 203A, 
(408) 646-2286, AV 878-2286. 
Instruction: 

Ralph H. Magnus, Assoc. Professor, 
Code 56Mk, Root Hall, Room 201C 
(408) 646-2294, AV 878-2294. 
Research: 

Edward A. Olsen, Professor, 

Code 560s, Root Hall, Room 201J, 
(408) 646-3163, AV 878-3163. 

The Department of National Securi- 
ty Affairs offers programs of study in 
three major fields, supporting eight 
different curricula. The three major 
fields encompass Geographic Area 
Studies, Strategic Planning and Intel- 
ligence. The area studies are subdivided 
into five groups as follows: 

Middle East, Africa and South Asia 
Far East, Southeast Asia and the 
Pacific Europe and USSR 
Western Hemisphere 
International Organizations and 
Negotiations 

Individual programs in the Area Stu- 
dies focus on one of the subregions list- 
ed or contain a blend of all subregions 
in the area. The Area Studies program 
may include a program of study in a 
language of the area at the Defense 
Language Institute, located in Mon- 
terey. 

The field of Strategic Planning in- 
cludes both general and nuclear stra- 
tegic planning. Individual programs 
focus on the evolutionary history of the 
planning process, strategies for na- 
tional security, naval and maritime 
strategy, and management and plan- 
ning systems. 

The Intelligence Curriculum is an 
interdisciplinary program which inte- 



grates political science, mathematics 
operations analysis, oceanography 
aeronautical engineering, electrical en 
gineering, physics, information sys 
terns, and managerial economics int< 
an understanding of intelligence. Ap 
proximately half of the coursework ii 
this technical (non-engineering) cur 
riculum is undertaken in Naval Post 
graduate School academic depart 
ments under the Dean of Science anc 
Engineering; the remaining course; 
are in the information and policy sci 
ences. 

Coursework addresses three broa< 
fields: defense technology, analyst 
and management, and national securi 
ty affairs. The defense technology 
courses are designed to address the spe 
cial problems of technical intelligence 
emphasizing technical literacy and th< 
ability to communicate concerning 
technological and environmental prob 
lems. This sequence seeks to provide 
the perspective that will assist assess 
ment of the reality and significance ol 
technical and environmental data, as 
well as ensure familiarity with the re 
sources in these fields that may be ap 
plied to intelligence problems. 

The analysis and management course 
work provides the student with a ground 
ing in quantitative techniques, sub 
stantive research methods, and the 
concepts of resource management. Stu 
dents are introduced by various means 
to structure given problems, formulate 
possible solutions, organize and com 
pile supporting data, assess the relia- 
bility, and communicate the signifi- 
cance of the results obtained. 

Graduate courses in National Secu- 
rity Affairs outline the interface be- 
tween international politics, national 
security objectives, resource manage- 
ment and weapons, technology. The se- 
quence synthesizes the political, tech- 
nological, economic, cultural, social 
and ideological forces that influence 
the actors in the international system 
and models varying scenarios of inter- 
action between them. 
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DEPARTMENTAL 
REQUIREMENTS FOR THE 
DEGREE MASTER OF ARTS IN 
NATIONAL SECURITY AFFAIRS 

1. At least 44 units of approved grad- 
uate study pertinent to the field of Na- 
tional Security Affairs, of which at 
least 16 units must be at the 4000 level. 

2. The completion of an approved se- 
quence of courses in one of the areas of 
concentration: 

a. Area specialization: Completion 
of graduate courses in the geographic 
area of specialization, including a 4000 
level course. 

b. Functional Specialization: Com- 
pletion of graduate courses in either 
Strategic Planning or International 
Organizations and Negotiations, in- 
cluding a 4000 level course. 

3. Successful completion of depart- 
mental comprehensive examination or 
completion of an acceptable thesis. 

4. Language proficiency, when appli- 
cable, for geographic area specializa- 
tion. 

DEPARTMENTAL 
REQUIREMENTS FOR THE 
DEGREE MASTER OF SCIENCE 
IN NATIONAL SECURITY AFFAIRS 

The degree Master of Science in Na- 
tional Security Affairs will be awarded 
upon the completion of an interdisci- 
plinary program carried out in accord- 
ance with the following degree require- 
ments: 

a. A minimum of 45 quarter hours of 
graduate level work of which at least 12 
hours must represent courses at the 
4000 level. Graduate courses in at least 
three different academic disciplines 
must be included, and in two disci- 
plines a course at the 4000 level must be 
included. 

b. An approved sequence of at least 
three courses constituting advanced 



study in an area of specialization must 
be included. 

c. In addition to the 45 hours of 
course credit, an acceptable thesis 
must be completed. 

d. The program must be approved by 
the Chairman of the Department of 
National Security Affairs. 

DEPARTMENTAL COURSE 
OFFERINGS 

NS0012 INTRODUCTION TO THE 
NPS COMPUTER SYSTEM FOR 
INTELLIGENCE (Meets last six weeks 
of quarter) (1-1). 

A six week course designed to introduce 
incoming intelligence officers in selected 
basic concepts of computers in general and 
the system available at NPS in particular. 
Twelve class/laboratory periods are pre- 
sented during the refresher course prior to 
Spring and Fall quarters. Use of the NPS 
computer system with special emphasis on 
intelligence curriculum-related functions is 
presented and practiced by entering stu- 
dents. Practical exercises using the IBM 
3278 terminal are executed to explore the 
capabilities of the available computer 
resources . 

NS0042 INTRODUCTION TO STU- 
DENT MICRO COMPUTER UTILIZA- 
TION (Meets last 3 weeks of quarter) 
( 2 - 2 ). 

A special 3-week course for entering stu- 
dents who have access to Zenith micro com- 
puters. Twenty-four hours of instruction 
and twenty-four hours of laboratories are 
given prior to the summer session. Use of 
the NPS mainframe computer system is pre- 
sented with special emphasis on NSA- 
related functions. The use of the micro com- 
puter and its interface to the NPS mainframe 
computer is taught and practiced in the labo- 
ratory periods. Micro software packages 
included in the course are: operating sys- 
tems, word processors, data base manage- 
ment, and spread sheets. 

NS0810 THESIS RESEARCH (0-0). 
Students conducting thesis research will 
enroll in this course. 
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NS0811 PREPARATION FOR COM- 
PREHENSIVE EXAMINATION (0-4). 
Students preparing for comprehensive exam- 
inations will enroll in this course. 

Lower Division Courses 

NS1500 AMERICAN LIFE AND INSTI- 
TUTIONS (3-0). 

American political institutions and the politi- 
cal, social, economic, and cultural aspects of 
American Life. OPEN TO ALLIED OFFI- 
CERS. Graded on Pass/Fail basis only. 

NS2000 MILITARY HISTORY: WAR 
IN THE MODERN WORLD (3-0). 

Study of the history of war primarily since 
1815. Course emphasizes the connection 
among battles, strategic doctrine, and politi- 
cal objectives. Students have the opportuni- 
ty to extract the lessons of modern war 
fighting and the political situations associat- 
ed with war. Course prepares students to 
recognize and use historical analogy and to 
gain more effective understanding of contem- 
porary military and maritime strategy by 
being able to apply the lessons of history to 
it. 

NS2050 MARITIME STRATEGY (3-0). 
This course supports all other NPS curricu- 
la. A policy-oriented analysis of the mar- 
itime and naval components of our national 
military strategy. Introduces the students to 
the relationship of war at sea and other 
uses of the sea to what happens ashore. 
Introduces the student to the use of mar- 
itime assets for political gain, and the 
impact of technology on mari time roles, mis- 
sions, and capabilities. PREREQUISITE: 
NS2000 or permission of instructor. 

NS2154 INTELLIGENCE AND THE 
MILITARY (4-0). 

An overview of the intelligence structure 
and a survey of the intelligence process 
focusing on the application of intelligence to 
the military mission. The organization and 
functions of the various elements of the 
intelligence community are presented. Pri- 
mary emphasis is placed on the use of intel- 
ligence by military decision makers. Includ- 



ed are overviews of systems supporting the 
collection, production and dissemination of 
intelligence. The course is intended for the 
non-intelligence specialist and is available 
to any student wishing to learn about the 
intelligence community and its ability to pro- 
vide support to the military. 

Upper Division or Graduate Courses 

NS3000 MILITARY HISTORY: WAR 
IN THE MODERN WORLD (4-0). 

Study of the history of war since 1815 
Course emphasizes the connection betweer 
the events of war, strategy and policy in the, 
international system of states. The class, 
compares the military experience of the 
leading world powers, seeking to demon- 
strate how war has become total in the mod- 
ern age. The different national experiences 
with policy, strategy, operations and tactics, 
form the central focus of the course. Stu- 
dents are expected to prepare an individual, 
project on a selected problem of the history, 
of war for presentation to the class. 

NS3011 POLICY ANALYSIS AND 
RESEARCH METHODS FOR AREA 
STUDIES (4-0). 

Survey of the methods and techniques for 
synthesis, analysis, interpretation and 
reporting of data used in the assessment of 
elites, countries regions, and events such as 
low-intensity and regional conflict, and mili- 
tary intervention, topics include the compo- 
nents of a policy research design, sampling, 
the comparative case study approach, meth- 
ods of generating data, and the analysis of 
policy options through hypothesis testing. 
PREREQUISITE: NS 1010. 

NS3012 FORECASTING AND 

RESEARCH METHODS FOR STRATE- 
GIC PLANNING (4-0). 

Survey of the methods and techniques used 
in conducting research, hypothesis testing 
and forecasting. The focus is on those 
national security issues related to the 
strategic planning and international negotia- 
tions process. Topics include policy 
research design, generation and statistical 
analysis of data, and forecasting techniques 
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such as trend analysis and extrapolation, 
cross-impact matrix analysis, probabilistic 
forecasting, structuring techniques, delphi, 
expert judgment and genius forecasting, sce- 
nario building, and simulation modeling to 
include war gaming. PREREQUISITE: NS 
1010. 

NS3021 THE ROLE OF THE SUPER- 
POWERS IN THE THIRD WORLD (4- 
0 ). 

An analysis of evolving bi-polar influences 
on the developing nations focusing on the 
role of the United States, Soviet Union, 
Great Britain, Japan, and emerging nations 
politico-military and economic systems in 
the Third World. PREREQUISITE: NS3040. 

NS3022 THE INTERNATIONAL CON- 
TEXT FOR STRATEGIC PLANNING 
(4-0). 

Survey of concepts, processes and historical 
developments which define the present and 
future international environment for strate- 
gic planning, international negotiations, and 
intelligence. This course will utilize the sys- 
tems approach to integrate the strategic 
planning effort at the institutional level with 
regional and global factors. These factors 
include actors interactions, and environmen- 
tal components such as technology, ideolo- 
gies, value systems, geopolitics, and ecolo- 
gy* 

NS3023 CONCEPTS OF INTERNA- 
TIONAL RELATIONS AND COMPARA- 
TIVE POLITICS (4-0). 

Examination of critical concepts and analyti- 
cal frameworks used in study ing inter-state 
and intra-state politics. The study of the 
international environment emphasizes ele- 
ments of national power, dynamics of state 
conflict, forces affecting state actions, con- 
flicting values, ideologies and the interna- 
tional order. The comparative politics por- 
tion of the course focuses on models of 
nation building, mobilization, elite recruit- 
ment, regime types, the dynamics of intra- 
state political violence, and the impact of 
varying socio-economic conditions on politi- 
cal structures and functions. 



NS3030 AMERICAN NATIONAL SECU- 
RITY POLICY/ DEFENSE ORGANIZA- 
TION (4-0). 

An institutional and functional analysis of 
the national and international factors which 
shape U.S. defense policy. Attention in the 
course is focused on two major areas: 1) the 
decision-making process, including the leg- 
islative-executive budgetary process, as 
well as the influence of bureaucratic politics 
and interest group participation upon 
defense decisions; 2) the problems of strate- 
gic choice, including security assistance, 
threat analysis, net assessment, deterrence 
theory, and limited war. 

NS3040 THE POLITICS OF GLOBAL 
ECONOMIC RELATIONS (4-0). 

An integrated analysis on the economic and 
political factors that together determine 
national and international economic arrange- 
ments. The student first addresses the gen- 
eral principles of public finance as a prereq- 
uisite for the analysis of budgets and policy 
priorities in specific countries and areas. 
The remainder of the course is concerned 
with the changing world economic order 
including issues such as trade, aid, cross 
national security assistance, multi-national 
corporations technology and strategic 
resources. 

NS3050 MARITIME STRATEGY (4-0). 

A policy-oriented analysis of the maritime 
and naval components of our national mili- 
tary strategy. Introduces to the student the 
relationship of war at sea and other uses of 
the sea to what happens ashore. Introduces 
to the student the use of maritime assets for 
political gain and the impact of technology 
on maritime roles, missions, and capabili- 
ties. Students are expected to prepare an 
individual project for presentation to the 
class. PREREQUISITE: NS3000 or permis- 
sion of instructor. 

NS3150 INTELLIGENCE DATA ANAL- 
YSIS AND RESEARCH METHODS (4- 
2 ). 

A survey of methods and techniques for syn- 
thesis, analysis, interpretation, and report- 
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ing of data. Topics include sampling meth- 
ods, content analysis, data handling and pro- 
cessing, scaling techniques, parametric and 
non-parametric tests, with emphasis on 
application to intelligence. PREREQUI- 
SITES: NS1010, OS3101, MA2311 or 

equivalent. TOP SECRET Clearance with 
eligibility for SPECIAL INTELLIGENCE 
Information. 

NS3151 INTELLIGENCE SYSTEMS 
AND PRODUCTS (4-0). 

This course is intended for students in the 
command and control program. It provides 
an introduction to intelligence systems and 
products which support command decision 
making, an overview of Soviet command and 
control concepts and practices required for 
an appreciation of the significance of intelli- 
gence reporting, an insight into intelligence 
procedures to provide perspective for opera- 
tional security planning, and material on 
Soviet intelligence organizations and capa- 
bilities. PREREQUISITES: TOP SECRET 
clearance with eligibility for SI/S AO, U.S. 
Citizenship. SPECIAL INTELLIGENCE 
information. 

NS3152 NAVAL WARFARE AND THE 
THREAT ENVIRONMENT (4-0). 

This course supports NPS warfare curricu- 
la. It concentrates on the threat posed by 
Soviet naval warfare forces to successful 
accomplishment of the U.S. Navy’s mis- 
sions. Issues include: U.S. missions in con- 
flict situations: U.S. intelligence and analy- 
sis of the Soviet threat; the politico- military 
and strategic contexts underlying the use of 
Soviet naval and other forces for maritime 
warfare; current status and trends in Soviet 
naval warfare capabilities; continuities and 
changes in the missions and operations of 
Soviet naval and related forces; trends in 
the superpower naval warfare balance. 
SECRET CLEARANCE is required. 

NS3230 STRATEGIC PLANNING AND 
U.S. NATIONAL SECURITY POLICY 
(4-0). 

The focus of this course will be on long term 
strategic planning and will include such top- 



ics as: Strategic Goal Analysis, national an< 
transnational power assessment, analysi 
of the decision making and administrate 
processes at the national level, indigenou 
constraints on the policy process, forecast! 
ing and future research techniques and th* 
application of the concepts of strategic plan 
ning to the national defense effort. PRE 
REQUISITE: NS3030. 

NS3250 DEFENSE RESOURCES ALLO 
CATION (4-1). 

A presentation of the concepts, principle 
and methods of defense resources allocatior 
as they pertain to planning, programming 
budgeting and related activities. Emphasis! 
is placed on the analytical aspects of deci 
sion making drawn from the disciplines o! 
management theory, economics and quanti 
tative analysis. The laboratory sessions 
include problems and case studies in whicl i 
the concepts and methods are applied tc 
illustrative situations. 

NS3251 THE HISTORY OF MAR, 
ITIME STRATEGY (4-0). 

The concentration of this course is on histor- 
ical cases of maritime versus continenta 
powers and the conflict between the U.S 
and the USSR with respect to maritime, 
forces, geography and political interests. Ii 
complements the operational ideas of navies 
presented in NS2050 or NS3050. 

NS3263 STRATEGIC PLANNING FOR 
SOUTHWEST ASIA (4-0). 

Examination of the political and military fac- 
tors necessary for consideration in the 
development of a successful Western strat- 
egy for the defense of Asia. 

NS3279 DIRECTED STUDIES IS 
NATIONAL SECURITY AFFAIRS 
(Credit open) 

Format and content vary. Normally 
involves extensive assigned readings, indi- 
vidual discussions with the instructor, 
papers and/or examinations. 
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NS3280 NUCLEAR WEAPONS AND 
FOREIGN POLICY (4-0). 

An interdisciplinary course which covers 
both the technology and political influences 
of nuclear weapon systems with the foreign 
policies of the major powers and the political 
blocs from 1945 to the present. 



the Suez Canal, the Turkish Straits, and the 
Indian Ocean; the politics and problems of 
access to the area’s oil resources; the 
development of U.S. and Soviet policies 
toward area. The foregoing problems will be 
set in the context of regional international 
politics. 



NS3300 FOUNDATIONS OF MIDDLE 
EASTERN POLITICS: PEOPLE, SOCI- 
ETIES, CULTURES AND RELIGIONS 
(4-0). 

An intensive course in Middle Eastern his- 
tory from the viewpoint of geographical and 
military factors which have shaped the 
course of events in the area. The geograph- 
ic (including oceanographic) environment 
within which military campaigns have been 
conducted, which continues to present mili- 
tary problems, is examined. Indigenous and 
foreign techniques and tactics for dealing 
with this environment, as well as the histor- 
ical development of Middle Eastern military 
organizations are studied. 

VS3301 AREA COLLOQUIUM IN MID- 
DLE EASTERN STUDIES (4-0). 

\ colloquium covering designated topics 
)pen to students completing the language 
>ortion of their degree requirements. Cul- 
ures of the region; current domestic and for- 
eign policy issues; and security problems of 
elected countries in their relationship to 
J.S. national and defense policies are exam- 
ned. Graded on Pass/Fail basis only. 



*IS3310 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN THE MID- 
DLE EAST (4-0). 

^n introductory course in Middle Eastern 
ociety and politics designed to provide the 
naximum background area knowledge to be 
tilized in follow-on courses in Middle East- 
m politics. 



'4S3320 



INTERNATIONAL RELA- 
TIONS AND SECURITY IN THE MID- 
LEEAST (4-0). 

’he course focuses on selected problems 
ffecting American security interests in the 
fiddle East: Strategic waterways, including 



NS3330 UNITED STATES INTERESTS 
AND POLICIES IN THE MIDDLE 
EAST (4-0). 

This course offers an analysis of the histori- 
cal backgrounds and the current status of 
United States cultural, economic, political 
and strategic interests in the Middle East. 
It traces the changing definitions of these 
interests over time and the alternative poli- 
cies which have been adopted in order to 
secure them. The relationship of these poli- 
cies to broader aspects of United States for- 
eign policy is discussed along with the 
impact of the policy-making process upon 
the substance of policies. 

NS3350 THE MIDDLE EAST: THE 
MILITARY DIMENSION (4-0). 

An examination of the political, sociological, 
cultural and strategic roles of the military in 
Middle Eastern history and politics. Among 
the topics considered are: traditional mili- 
tary patterns, military recruitment, organiza- 
tion doctrine, and learning experiences. 

NS3360 NORTH AFRICA: PROBLEMS 
OF GOVERNMENT AND SECURITY 
IN THE MAGHREB (4-0). 

This course is designed to extend the stu- 
dent’s knowledge of selected North African 
and Red Sea littoral countries, and to pro- 
vide some insight into the security problems 
presented by their domestic politics. In 
addition, some coverage of central African 
countries will be included. 

NS3361 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN ISRAEL (4- 
0 ). 

Israeli cultural, social, and political patterns: 
Hebraic traditions, Zionism and the creation 
of Israel, institutional and sociological 
frameworks for Israeli politics, elite recruit- 
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ment, perceptions and strategic orienta- 
tions, security issues in Israeli domestic 
and foreign policy. PREREQUISITES: 
NS3310 or NS3320, or their equivalent. 

NS3362 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN THE 
NORTHERN TIER: TURKEY, IRAN, 

AFGHANISTAN, PAKISTAN (4-0). 

An examination of internal and external 
political, economic, and social forces in the 
major non-Arab Middle Eastern states as 
reflected in their internal development and 
international policies. Cooperation and con- 
flict in the behavior of these nations toward 
each other will be explored in the context of 
their recent efforts at regional cooperation 
and regional organization (the Sadabad 
Pact, Cento, and RCD). Examination of 
their relationships to the major outside pow- 
ers interested in the area, i.e., the U.S. and 
the Soviet Union. Their relationships both 
as individual states and as sub-region with 
the Arab states of the Middle East. PRE- 
REQUISITES: NS3310 and NS3320. 

NS3400 DOMESTIC CONTEXT OF 
SOVIET NATIONAL SECURITY POLI- 
CY (4-0). 

An examination of the role of domestic fac- 
tors shaping Soviet international conduct, 
including historical influences, ideology, 
political and economic systems, nationali- 
ties and political culture. 

NS3410 SOVIET NATIONAL SECURI- 
TY (4-0). 

A follow-up course to NS3400. Examination 
of the evolution of Soviet national security 
policy. Introductory part of the course deals 
with pre-World War II roots of Soviet 
national security policy and evolution qf 
Soviet national security decision-making. 
The main part of the course deals with Sovi- 
et national security policy from the end of 
World War 13 to the present, with special 
emphasis on US-Soviet relations, relations 
between the USSR and China, and Soviet 
use of force in Eastern Europe and the Third 
World (Middle East, Angola, Ethiopia, 
Afghanistan). PREREQISITE: NS3400 or 
consent of instructor. 



NS3450 SOVIET MILITARY STRATE- 
GY (4-0). 

Examination of international and external; 
factors conditioning Soviet military doctrine 
and strategy and their development through! 
the Stalin, Khruschev and Brezhnev era* 
and beyond. Emphasis is on contemporary 
Soviet strategic concepts and strategy: sur- 
prise and deception, war-fighting capabili- 
ties, external role of the Soviet armed, 
forces, strategy for nuclear war, Warsaw 
Treaty Organization strategy, and Soviet 
naval strategy in the Third World. 

ll 

NS3452 THE NAVY IN SOVIET 
STRATEGY (4-0). 

Examination of the roles played by the Sovi-f I 
et Navy, Merchant Marine, fishing fleet, and, 
Oceanological establishment in securing the 
objectives of the Soviet Government. Top- 
ics include: geographic factors affecting Sovi- 
et ocean strategies; non-naval strategy 
trends; international and domestic factors 
affecting post-1953 naval strategy, develop- 
ment of Soviet naval warfare capabilities; 
doctrinal and functional analysis of post- 
1953 trends in naval strategy; command 
structure; personnel training; law of the sea 
positions; U.S .-Soviet naval interaction. 
PREREQUISITE: NS3450 or permission of 
instructor and SECRET clearance. 



NS3460 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN EASTERN 
EUROPE (4-0). 

This course analyzes the political, economic, 
national security and international affairs of 
the communist-ruled states of Europe other 
than the Soviet Union. 

NS3500 PERSPECTIVES ON AMERI- 
CAN CIVILIZATION (4-0). 

This course, especially designed for the for- 
eign area studies (attache) program, is an 
interdisciplinary study of American culture, 
involving the political economic, social, 
philosophical and literary development of 
the Nation from 1789 to the present. 
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NS3501 HISTORY AND CULTURE OF 
LATIN AMERICA (4-0). 

Identifies those aspects of the heritage 
most relevant to understanding contempo- 
rary conditions in Latin America, from pre- 
Columbian Indian traditions and Iberian 
colonial patterns through the independence 
movements of the early 19th century and the 
global economic relationships which re-ori- 
ented the region toward Northwestern 
Europe and the United States. 



VS3510 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN LATIN 
AMERICA (4-0). 

Considers the nature of political legitimacy 
In Latin America. Comparative studies indi- 
te the relative role of revolutionary move- 
ments, constitutionalism, and economic out- 
3ut as sources of social cohesion. Major 
political factors such as technocrats, orga- 
nized labor, the church, political parties and 
die military are studied in reference to how 
)hey respond to demand for radical change. 
, Critical analysis of government capacity to 
meet challenges indicates the degree to 
which countries in the region face a signifi- 
cant likelihood of instability stemming from 
mternal and/or external sources. Specific 
countries are given attention based on the 
rnture assignments of the students. 



NS3520 INTERNATIONAL RELA- 
TIONS AND SECURITY PROBLEMS 
OF LATIN AMERICA (4-0). 

Surveys the attempts by countries from vari- 
ous parts of the world - including the Soviet 
bloc - to penetrate Latin America. The influ- 
ences of cultural and economic ties, military 
sales and political subversion have created 
links between Latin America and Europe 
with an undercurrent of African relations. 
The activities coming from outside the 
region are evaluated in comparison with the 
'efforts of Latin American states to gain 
diplomatic influence in global organizations 
and to establish economic links to serve 
development goals. 



NS3530 UNITED STATES INTERESTS 
IN LATIN AMERICA (4-0). 

A critical look at Latin America, and at the 
case made by analysts who argue that U.S. 
policy has neglected the region as compared 
with that of the critics of U.S. influence. Tra- 
ditional views of neighbors sharing a com- 
mon heritage and geo-political interest are 
evaluated. The importance of cultural, eco- 
nomic, and military views are considered in 
the context of American global economic and 
security concerns. 

NS3540 POLITICAL ECONOMY OF 
LATIN AMERICAN DEVELOPMENT 
STRATEGIES (4-0). 

Examination of the forces affecting the inter- 
face of economic and political interests in 
development strategies, especially since the 
end of World War D. The objectives sought, 
obstacles encountered, and means utilized 
are evaluated. External and internal factors 
are compared in reference both to measur- 
able contributions and to the perceptions of 
Latin American leaders. 

NS3550 THE ROLE OF THE MILI- 
TARY IN LATIN AMERICA (4-0). 

A broad view of the variety of functions 
served by the military in Latin American 
societies. Many Latin American military 
organizations have had training and adviso- 
ry links with several countries from the out- 
side region. A number of countries have 
also developed comprehensive doctrines of 
both military and other activities as part of 
research and training at advanced staff 
schools. Some have overseas combat expe- 
rience, while many have been involved in 
internal security operations. These factors 
are considered by this course along with 
inter-service and civil-military relations. 

NS3600 GEOGRAPHY, HISTORY AND 
CULTURES OF ASIA (4-0). 

An introduction to Asia. This basic course 
addresses the peoples of Asia and their cul- 
tures, civilizations, social organization, eco- 
nomic, political and military development 
before the coming of Europeans. This 
course is a prerequisite for the advanced 
courses on Asia. 
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N S3 620 INTERNATIONAL CON- 
FLICTS OF ASIA TO WORLD WAR II 
(4-0). 

An analysis of the impact of the West on 
the peoples of Asia, showing the historical 
roots of many contemporary conflicts of poli- 
cy. 

NS3630 FOUNDATIONS OF U.S. POLI- 
CY IN ASIA (4-0). 

A study of 19th and early 20th century U.S. 
interests and policy toward Asia. Focuses 
on the emergence of Asian affairs as an 
issue for American policy-makers and the 
public from the U.S. revolution through 
World War II. Emphasis is placed on trad- 
ing Asian-American political, economic, 
strategic, and cultural interaction as it influ- 
enced U.S. policy and the policies of key 
Asian states. 

NS3631 U.S. SECURITY INTERESTS 
AND POLICIES IN ASIA SINCE 
WORLD WAR II (4-0). 

A study of the national interests of the Unit- 
ed States in East Asia, South Asia and 
adjacent oceans from World War II to the 
present. The development of hostilities in 
Korea and Vietnam and their aftermath. 
Evaluation of relations with the new Japan, 
the PRC and Taiwan, and the independent 
nations of Asia, produced by the breakup of 
traditional empires. 

NS3661 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN CHINA (4- 
0 ). 

The rise of the Chinese Communist Party 
and the establishment of the Communist 
state; its domestic achievements and prob- 
lems; the special problem Taiwan; changing 
foreign policies and the current role of th,e 
Peoples Republic of China in world affairs. 

NS3662 PROBLEMS OF GOVERN- 
MENT AND SECURITY OF CONTEM- 
PORARY JAPAN (4-0). 

The place of Japan in the modem world; an 
examination of Japan’s political dynamics, 
economic evolution, social transformation, 
the National Self Defense Forces and alter- 
natives for providing for national security. 



NS3663 PROBLEMS OF GOVERN- 
MENT AND SECURITY OF CONTEM- 
PORARY KOREA (4-0). 

Division of the Korean nation into two 
states; the aftermath of Korean war; domes- 
tic political, economic and social problems of 
North Korea and South Korea; the prospects 
for reunification; the military balance and the 
changing strategic environment; the rela- 
tions of Pyongyang and Seoul, with their key 
allies. 

NS3667 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN SOUTH' 
ASIA, SOUTHEAST ASIA, AND 
OCEANIC REGIONS (4-0). 

Internal problems and foreign relations 
among the states in the region of South 
Asia, Southeast Asia, Australia, New 
Zealand, and Melanesia. Strategic inter- 
ests of the major powers and importance of 
Indian Ocean and Southwestern Pacific 
ocean area to superpowers and nations of 
the region 

NS3700 HISTORY OF EUROPE AND 
RUSSIA, PRE-1917 (4-0). 

Review and analysis of the political and mili- 
tary history of Europe, including Russia, 
from the Congress of Vienna to the outbreak 
of World War I. 

NS3701 HISTORY OF EUROPE AND 
THE USSR, POST-1917 (4-0). 

This course continues the narrative and 
analysis begun in NS3700, bringing the stu- 
dent from World War I and the Bolshevik 
Revolution to the conclusion of World War 

n. 

NS3710 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN CONTEM- 
PORARY WESTERN EUROPE (4-0). 
Review and analysis of the history of West- ( 
ern Europe since 1945, including an introduc- 
tion to the institutions of the European Eco- I 
nomic Community and the North Atlantic 
Treaty Organization. Emphasis is on the : 
political systems and security policies of t 
Britain, France, Italy, and the Federal c 
Republic of Germany. 
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NS3720 INTERNATIONAL RELA- 
TIONS AND SECURITY PROBLEMS 
OF THE NORTH ATLANTIC 
ALLIANCE (4-0). 

The origins and evolution of NATO in rela- 
tion to the provided threat from the East and 
the postwar recovery of Europe. Problems 
of strategy, force posture, alliance cohesion, 
nuclear policy and the differing interests of 
NATO states. Current issues facing the 
alliance and their relation to U.S. foreign and 
defense policy. 

NS3765 PROBLEMS OF GOVERN- 
MENT AND SECURITY ON NATO’S 
FLANKS (4-0). 

Introduction to the security problems in the 
Mediterranean and Scandinavian Baltic 
regions and the naval role on the flanks of 
NATO. 

NS3766 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN THE NATO 
CENTER (4-0). 

Examination of political, economic, social 
and security problems, post-World War II 
history, and central foreign policy problems 
faced by the Federal Republic of Germany 
and France. 

i 

NS3810 PROBLEMS OF GOVERN- 
MENT AND SECURITY IN SUB-SAHA- 
RAN AFRICA (4-0). 

Emergence of independent African states 
from a shared colonial heritage, and their 
common problems in developing viable mod- 
em nation-states. Patterns of international 
cooperation and conflict among African 
states, including discussions of African 
socialism, negritude, pan- Africanism, neu- 
tralism, and the continuing problem of South 
Africa’s future. Rival policies of outside 
powers, including the U.S., the Soviet Union, 
China and the former colonial powers. 

VS3811 CONFLICT AND CHANGE IN 
AFRICA (4-0). 

\n examination of the underlying cultural 
economic and political sources of conflict and 
change in Africa. Topics to be covered will 
nclude: irredentism, civil wars and bound- 



ary disputes, ethnic cleavages and political 
competition, modernization and political sta- 
bility. These topics will be analyzed by 
examining a series of case studies; the Con- 
go crisis, the Nigerian civil war, the Eritrea 
conflict, the Shaba crisis and the Sudanese 
civil war. 

NS3900 INTERNATIONAL ORGANI- 
ZATIONS AND NEGOTIATION (4-0). 

The first part of the course traces the evolu- 
tion of international organizations from the 
Concert of Europe, through the League of 
Nations, United Nations, European Econom- 
ic Community, NATO, and various current 
forms of multi-national and transnational 
organizations. The emphasis is on policy- 
making in these organizations. The second 
part of the course is an analysis of interna- 
tional negotiations, with emphasis on apply- 
ing theories of negotiations to such issues 
as Law of the Sea and Arms Control. 



NS3902 MODERN REVOLUTION AND 
POLITICAL TERRORISM (4-0). 

Study of the general historical framework of 
modern revolution to include systematical 
analysis of the development of modem revo- 
lutionary situations. Examination of the 
more important revolutions of modem times, 
including study of the historical events, test- 
ing of the methods of systematic analysis, 
with emphasis on revolutionary tactics, e.g., 
political terrorism. 

NS3960 INTERNATIONAL LAW AND 
THE LAW OF WAR (4-0). 

An introduction to the principles of interna- 
tional law including origins, sources, 
sovereignty, states, territory, jurisdiction, 
persons, treaties, settlement of disputes, 
and the Law of the Sea. The law of war is 
analyzed as it is to be observed and 
enforced by the Armed Forces of the United 
States. Special attention is paid to the 1949 
Geneva Convention, the Navy’s Law of 
Naval Warfare and the Army’s Law of Land 
Warfare. 
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NS3962 OCEAN, MARITIME AND 
TORT LAW FOR THE HYDROGRAPH- 
IC COMMUNITY (4-0). 

This course is designed to provide a 
detailed introduction to the personal and 
institutional liabilities and immunities of the 
hydrographic community. As such, it will 
consist of a general introduction to govern- 
mental tort law, including the applicable sec- 
tions of the Federal Tort Claims Act and 
pertinent cases; relevant areas of Admiralty 
law and international law, both public and 
private, as it applies to the rights and duties 
pertaining to access to, and use of both 
international and sovereign waters. In addi- 
tion, special emphasis will be given to the 
historical and legal developments of the law 
of the sea; and to present day trends in 
international conventions leading up to the 
law of the Sea Treaty. 

Graduate Courses 

NS4010 SEMINAR IN COMPARATIVE 
REGIONAL SECURITY (4-0). 

A seminar designed for geographical securi- 
ty area students to address global security 
issues on a comparative basis. PREREQ- 
UISITES: NS3310, 3410, 3630, 3710 or 3810. 

NS4020 SEMINAR IN COMPARATIVE 
FOREIGN POLICY (4-0). 

The objective of this Seminar is to develop 
the student’s ability to analyze and predict 
the international behavior of states. Empha- 
sis will be placed on comparing the impact of 
different factors such as international struc- 
ture, domestic politics, bureaucratic institu- 
tions, economic resources and ideology, on 
the foreign policies of different countries. 
Students will be expected to write a semi- 
nar paper using the theoretical material cov- 
ered in the course to compare the foreign 
policies of two or more countries. PREREQ- 
UISITE: NS3020 or permission of the 

instructor. 

NS4030 SPECIAL TOPICS IN NATION- 
AL SECURITY POLICY (4-0). 

Advanced study and research in special top- 
ics and issues related to national security 
policy. Topics may include policy outputs 
such as foreign trade, public diplomacy, 



deterrence, low-intensity conflict, etc., o 
aspects of the policy making process sue! 
as the role of Congress, public opinion anc 
the press, bureaucratic politics, etc. Th< 
seminar is used to examine topics not cov 
ered in depth in other seminars. PREREQ 
UISITE: Permission of the instructor. Grad 
ed on a Pass/Fail basis only. 

NS4040 STRATEGIC RESOURCE! 
AND U.S. NATIONAL SECURITY POL 
ICY (4-0). 

Analysis of the problems of access to globa 
resources and their utilization: agricultura 
production access to critical raw materials 
problems and policies of oil; national anc 
international implications of various strate 
gies of self-sufficiency and interdependency' 
Emphasis is placed on the security prob 
lems arising from the geographic distributioi 
of international resources. PREREQUI 
SITES: NS3030, NS3020. 

NS4041 ECONOMICS OF THIRI 
WORLD MILITARY EXPENDITURES 
(4-0). 

A comparative analysis of problems o. 
politic-economic growth and development 
focusing on selected developing nations, 
Alternate systems are compared witl. 
respect to development goals, theories o 
economic organizations, institutions anc 
development processes. Emphasis if 
placed on forecasts of likely changes in eco 
nomic and political conditions and their 
effect on the political-military situation ii 
each country. PREREQUISITE: NS3040 or 
consent of instructor. 

NS4042 NATIONAL SECURITY ANE 
TECHNOLOGY TRANSFER (4-0). 
Examines patterns of East-West Trade 
U.S. policies regarding technology transfer, 
to the Eastern bloc. PREREQUISITE, 
NS3040 or consent of instructor. 

NS4079 ADVANCED DIRECTED STUD- 
IES IN NATIONAL SECURITY 
AFFAIRS (Credit open) 

Format and content vary. Normally 
involves extensive individual research under 
direction of the instructor and submission of 
a substantial paper of graduate seminar 
quality and scope. 
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NS4152 PROBLEMS OF INTELLI- 
GENCE AND THREAT ANALYSIS 
(4-0). 

This advanced course focuses on problems 
in analyzing the intentions and capabilities 
of a military competitor, especially the Sovi- 
et Union. This course is specifically intend- 
ed to draw on the knowledge and experience 
of practioners and analysts in the Naval 
intelligence community. Students will be 
given the opportunity to undertake analyses 
where they apply methods and concepts 
acquired in earlier courses. PREREQUI- 
SITE: NS3150 or NS3154 or permission of 
the instructor. TOP SECRET clearance 
with eligibility for SPECIAL INTELLI- 
GENCE information. 

NS4179 ADVANCED DIRECTED STUD- 
IES: INTELLIGENCE (Variable). 

Format and content vary. Normally 
involves extensive individual research under 
the direction of the instructor and submis- 
sion of a substantial paper of graduate quali- 
ty and scope. 

NS4220 THREAT ANALYSIS AND 
THE CONTEMPORARY INTERNA- 
TIONAL ENVIRONMENT (4-0). 

An appreciation for other threats to U.S. 
interests and those of its allies including; 
Muslim fundamentalism, the Arab/Israeli 
conflict the Persian Gulf and Southwest 
Asia, threats to the Pacific Rim including 
Philippine insurgency, North Korea, Viet- 
nam, Central and South American instabili- 
ty, and Africa. Functional threats will also 
be examined; technological breakthroughs, 
chemical and biological warfare, as well as 
the military uses of space. Graded on a 
Pass/Fail basis only. 

NS4230 SEMINAR IN STRATEGIC 
PLANNING (4-0). 

Advanced study in the concept and methods 
of long-range defense forecast ing, strategic 
planning, strategic analysis, and strategic 
management with respect to the military 
services, the JCS, DoD and their interaction 
with the Department of State, NSC, Presi- 



dent, and Congress. Students will research 
and report on major strategic issue/planning 
process which has or has had a significant 
long-term implication. PREREQUISITE: 
Secret clearance and NS3030, 3230, 3250, 
4261, & 4500 or permission of instructor. 

NS4231 SCIENCE, TECHNOLOGY 
AND PUBLIC POLICY (4-0). 

Advanced study and research in the role of 
science and technology in the formulation 
and conduct of U.S. national policy, to 
include interactions among scientific commu- 
nities, government and the military ser- 
vices. A research focus will be determined 
for each course. PREREQUISITE: Consent 
of the instructor. 

NS4250 PROBLEMS OF SECURITY 
ASSISTANCE AND ARMS TRANSFER 
(4-0). 

An analysis of the patterns, purposes and 
effects of cross-national security assis- 
tance, including arms sales and the transfer 
of technology. Special topics include: factors 
dominating the arms transfer policies of the 
major powers; the role of the military 
attache; the design, execution and evalua- 
tion of security assistance programs. PRE- 
REQUISITE: NS3030 or NS3020. 

NS4251 AMERICAN NATIONAL SECU- 
RITY OBJECTIVES AND NET ASSESS- 
MENT (4-0). 

Comparative analysis of trends in U.S. and 
Soviet security policies, military forces, 
manpower, and capabilities. Special atten- 
tion is paid to familiarizing students with 
original source material and major elements 
in current controversial national security 
issues. Topics covered include nuclear 
capabilities and doctrine, BMD and air 
defense, civil defense, combined arms 
employment, NATO Warsaw Pact military 
balance, naval forces, and trends in the U.S. 
and Soviet economies, especially as they 
may affect the allocation of resources to 
defense. PREREQUISITE: TOP SECRET 
clearance with eligibility for SPECIAL 
INTELLIGENCE information. 
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NS4252 MARITIME POWERS AND 
FOREIGN POLICY (4-0). 

A comparison of the political uses and oper- 
ational ideas of the navies of the United 
States, Great Britain, France, Germany, 
Soviet Union and Japan. The principal goal 
of the seminar is to examine how the great 
maritime powers of the world create the 
political basis for their naval power and the 
effect these have upon the nature of foreign 
policy and strategy. PREREQUISITE: 
NS3050 or consent of the instructor. 

NS4261 SURVEY OF STRATEGIC 
STUDIES (4-0). 

An extensive survey of the classical and 
contemporary literature on strategic think- 
ing: national objectives and strategic alter- 
natives; deterrence, counterforce, arms con- 
trol, counter insurgency, compellence; com- 
ponents and rules of the international 
strategic system; arms competitions, nucle- 
ar proliferation, terrorism. Student projects 
on current strategic problems are a major 
component of the course. PREREQUISITE: 
NS3020. 

NS4279 ADVANCED DIRECTED STUD- 
IES: STRATEGIC PLANNING 

(Variable). 

Format and content vary. Normally 
involves extensive individual research under 
direction of the instructor and submission of 
a substantial paper of graduate seminar 
quality and scope. 

NS4280 ADVANCED TOPICS IN 
NUCLEAR STRATEGY AND DETER- 
RENCE (4-0). 

A follow-up course to NS3280 that exam- 
ines advanced issues in nuclear strategy, 
strategic and crisis stability, and deter- 
rence. In addition to advanced theoretical 
issues of deterrence, this course will specifi- 
cally investigate the role and importance of 
nuclear force planning and strategy formula- 
tion in deterrence, stability, and foreign poli- 
cy implementation. Some of this analysis 
will be done using both static measurement 
models and dynamic computer nuclear 
exchange modeling. PREREQUISITE: 
NS3280 or permission of the instructor; 
SECRET clearance. 



NS4290 SEMINAR ON THE ORIGINS 
OF SOVIET AMERICAN RELATIONS 
(4-0). 

This course examines the origins of contem- 
porary U.S. and Soviet military and political 
relationships and focuses on the 1945 to 
1963 time period. Topics covered include 
theories of the Cold War (including ortho- 
dox, revisionist, post-revisionest, and neo- 
orthodox), Allied wartime diplomacy and 
contrasting post-war objectives, Cold War 
alliance strategies, formulation of American 
post-war foreign policy, Soviet perspectives 
on the origins of U.S.-Soviet antagonisms, 
as well as decolonization and the Cold War 
in Asia and the Near and Middle East. 
PREREQUISITE: NS3030 or consent of the 
instructor. 

NS4300 SEMINAR IN MIDDLE EAST- 
ERN CIVILIZATION (4-0). 

Description and analysis of the four major 
cultural traditions of the Middle East: Ara- 
bic, Persian, Judaic, and Turkish. Students 
read translations of selected classical and 
contemporary writings from each of these 
traditions, and secondary materials concern- 
ing social and cultural institutions. PRE- 
REQUISITES: NS3310 or NS3300, or con- 
sent of instructor. 

NS4310 SEMINAR IN SECURITY 
PROBLEMS OF THE MIDDLE EAST 
(4-0). 

Advanced Middle Eastern politics and the 
security problems they present to the U.S. 
decision-makers. The central theme of the 
course is U.S. interests in the Middle East, 
how these interests are threatened, and 
what policy alternatives have been pro- 
posed to secure them. PREREQUISITE: 
NS3310 or NS3320. 

NS4410 SOVIET SECURITY PROB- 
LEMS (4-0). 

An advanced seminar gives students an 
opportunity to engage in discussion and 
research of Soviet national security prob- 
lems. The focus is on the impact of Soviet 
political culture on their international con- 
duct, on Soviet policy towards the US and 
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China, on Soviet relations with their allies, 
and on the impact of Soviet domestic factors 
(decision-making patterns, civilian-military 
[relations, social conditions, sources of politi- 
cal instability) on Soviet national security 
policies. PREREQUISITE: NS3410 or con- 
sent of instructor. 

NS4420 SECURITY PROBLEMS AND 
INTERNATIONAL RELATIONS OF 
THE WARSAW TREATY ORGANIZA- 
TION(WTO) (4-0). 

An advanced study of structures and policy- 
making in the WTO countries and other 
(communist countries not having WTO mem- 
bership, above all, China, Yugoslavia, Cuba 
and Vietnam. Focus on the origin and evo- 
lution of the WTO alliance, problems of joint 
strategy, alliance cohesion and reliability, 
differing interests of various WTO mem- 
bers, conflict management within the 
alliance and WTO members relations with 
'other important Communists, NATO and 
jThird World countries. Current issues such 
as the Soviet-Cuban joint intervention in 
Africa and involvement in the Caribbean 
basin, the Soviet alliance with Vietnam in 
Southeast Asia, Soviet-East German mili- 
tary-security operations in the Third World, 
and the dynamics of Sino-Soviet relations 
are viewed with an eye to their implications 
for the United States. PREREQUISITES: 
NS3400, 3410 and 3450 or consent of 
instructor. 

VS4451 ADVANCED TOPICS IN SOVI- 
ET NAVAL AFFAIRS (4-0). 

Advanced study and research in Soviet 
aaval and maritime affairs Topics include: 
lecision-making processes, scenarios, war- 
fare capabilities and support systems, mis- 
sions methodology, gaming, and U.S. Soviet 
taval interactions. PREREQUISITE: 
^S3452, TOP SECRET clearance with eligi- 
bility for SPECIAL INTELLIGENCE infor- 
nation, or permission of instructor. 

VS4500 SEMINAR IN THE NATIONAL 
INTEREST (4-0). 

An advanced study of the underlying 
assumptions and objectives of American 
security and foreign policy. The core of the 
bourse is an in-depth analysis of the Ameri- 



can national interest in the international con- 
text. Students are required to write a major 
seminar paper on American national inter- 
ests in a specific country or region. 

NS4510 SEMINAR IN GOVERNMENT 
AND POLITICS IN LATIN AMERICA 
(4-0). 

This seminar will consist of intensive read- 
ings of advanced topics in Latin American 
politics and government, including the inter- 
play between economic, political, military, 
and social factors in the process of political 
change at play in the region. Students will 
be required to prepare classroom lectures on 
selected subjects and present an article 
length paper on a separate topic. Reading 
assignments will be extensive, which pre- 
supposes a significant level of knowledge 
and preparation prior to the course. PRE- 
REQUISITES: NS3510, 3520, 3540 and 
3550. 

NS4560 SEMINAR IN INTERNATION- 
AL SECURITY PROBLEMS OF LATIN 
AMERICA (4-0). 

Reviews the history of Latin America as 
part of an inter-American system, and the 
case of joint foreign policy action on econom- 
ic, political, and military fronts. Case stud- 
ies draw attention to the role of the United 
States in the region, both within the formal 
regional institutions and in bilateral rela- 
tions including military advisor activities. 
The relations are put in the context of the 
attitudes of Latin American leaders toward 
hemispheric solidarity. 

NS4660 ASIA AND SOVIET UNION (4- 

0 ). 

An advanced study of the interests and poli- 
cies of the Soviet Union in Asia and the 
adjacent oceans, with special reference to 
the impact of Soviet expansiveness on the 
policies of the United States, China, Japan 
and other Asian states. This course is open 
both to Soviet and Asian area specialists. 

NS4690 INTERNATIONAL SECURITY 
PROBLEMS OF ASIA AND THE ADJA- 
CENT OCEANS (4-0). 

Advanced study of Asian security issues 
with special emphasis on the balance of 
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forces, regional and external alliances, 
prospects for conflict, and Asian concepts of 
security and strategy. PREREQUISITE: 
Consent of instructor. 

NS4710 SEMINAR IN POLITICAL 
AND SECURITY PROBLEMS OF 
EUROPE (4-0). 

A research seminar on political and security 
issues in contemporary Europe. Students 
conduct and present original research on a 
selected issue, or related issues, in specific 
European countries or sub-regions. The 
issue around which the seminar is struc- 
tured varies from term to term. It is chosen 
to meet the research interests of each group 
of students enrolled in the course. 

NS4720 SEMINAR IN SOVEET-EURO- 
PEAN RELATIONS (4-0). 

A seminar intended to deepen the student’s 
knowledge of current issues in Soviet and 
European affairs. 

NS4810 CURRENT PROBLEMS IN 
AFRICA (4-0). 

This course will examine the major prob- 
lems and crises that have confronted African 
leaders since 1970. Particular attention will 
be paid to conflicts in Southern Africa. The 
OAU’s role in conflict management will also 
be discussed. 

NS 4830 AMERICAN POLICY 

TOWARDS AFRICA (4-0). 

The central theme of the course is U.S. inter- 
ests in Africa, how these interests are 
threatened, and what policy alternatives 
have been proposed to secure them. 
Advanced African politics and the security 
problems they present to U.S. decision- . 
makers. PREREQUISITES: NS3340, 

NS3840 or NS3820. 



NS4900 SEMINAR IN INTERNATION- 
AL NEGOTIATIONS (4-0). 

Advanced study and research in the interna- 
tional negotiating process, designed to pro- 
vide students with an opportunity to ana- 
lyze specific topics related to negotiating 
national security. 

NS4901 SEMINAR IN OCEAN POLICY. 
(4-0). 

An advanced consideration of ocean policy 
issues and problems. Emphasis in on legal, 
political, military, and oceanographic mat- 
ters in the context of the Law of the Sea and 
the new U.S. National Oceans Policy. 

NS4902 SEMINAR ON MODERN REVO- 
LUTION AND TERRORISM (4-0). 

A research seminar on modem revolution 
and terrorism. Students will be introduced 
to the general sources of information and 
accomplish the research necessary to com- * 
plete a seminar paper in a related area of 
their choice. PREREQUISITE: NS3902. 

NS4950 SEMINAR IN ARMS CON- 
TROL AND NATIONAL SECURITY (4- 
0 ). 

An analysis of international negotiation pro- 
cesses as related to the control of arma- 
ments, including a review of the history of 
modern arms control efforts, examination of 
the domestic political context of arms limita- 
tion, the implications of international law rel- 
evant to treaty negotiations, ratification and 
enforcement, the intellectual contributions of 
scientists to the development of arms con- 
trol theory, and a review of selected sub- 
stantive issues with respect to security con- 
cerns, verification capabilities and compli- 
ance measures. PREREQUISITES: NS 3450 
and 3900 or consent of instructor and 
SECRET clearance. 
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DEPARTMENT OF OCEANOGRAPHY 



Uurtis Allan Collins, Chairman 
and Professor (1987)*; PhD, Oregon 
State University, 1967. 

Mary Louise Batteen, Assistant 
Professor (1985); PhD, Oregon State 
University, 1984. 

Robert Hathaway Bourke, Profes- 
sor (1971); PhD, Oregon State Uni- 
versity, 1972. 

Pecheng Chu, Adjunct Research 
Professor (1986); PhD, University 
of Chicago, 1985. 

Nicholas Dodd, Adjunct Research Pro- 
fessor (1987); PhD, University of 
Bristol, 1987. 

Arne Foldvik, Adjunct Research Pro- 
fessor (1988); PhD, University of 
Bergen, 1968. 

Roland William Garwood, Associ- 
ate Professor (1976); PhD, Univer- 
sity of Washington, 1976. 

Jean-Claude Gascard, Adjunct Re- 
search Professor (1988); PhD, Universi- 
ty of Paris, 1977. 

Eugene Clinton Haderlie, Adjunct 
Distinguished Professor (1965); 
PhD, University of California at 
Berkeley, 1950. 

•John Hannah, Adjunct Research Pro- 
fessor (1988); PhD, Ohio State Universi- 
ty, 1982. 

Dale Fredrick Leipper, Adjunct Pro- 
fessor (1968); PhD, Scripps Institu- 
tion of Oceanography, 1950. 



Jeffrey Aaron Nystuen, Assistant 
Professor (1986); PhD, Scripps Institu- 
tion of Oceanography, 1985. 

Robert George Paquette, Adjunct 
Professor (1971); PhD, University 
of Washington, 1941. 

Steven Richard Ramp, Assistant 
Professor (1986); PhD, University 
of Rhode Island, 1986. 

Kurt John Schnebele, Commander, 
NOAA, Instructor (1987); MS, Naval 
Postgraduate School, 1979. 

Albert Julius Semtner, Professor 
(1986); PhD, Princeton University, 
1973. 

David Clement Smith, IV, Assis- 
tant Professor (1985); PhD, Texas 
A&M University, 1980. 

Timothy Peter Stanton, Adjunct 
Research Professor (1978); MS, 
University of Auckland, 1977. 

Edward Bennett Thornton, Pro- 
fessor (1969); PhD, University of 
Florida, 1970. 

Stevens Parrington Tucker, Assis- 
tant Professor (1968); PhD, Oregon 
State University, 1972. 

Joseph John von Schwind, Associ- 
ate Professor (1967); PhD, Texas A&M 
University, 1968. 

Chung-Shang Wu, Adjunct Research 
Professor (1983); PhD, Cornell Uni- 
versity, 1983. 

*The year of joining the Postgraduate 

School Faculty is indicated in paren- 
theses. 



Chairman: 

Curtis A. Collins, Professor, 

Code 68Co, Spanagel Hall, Rm. 350, 
(408) 646-2673, AV 878-2673. 

Associate Chairmen: 

Research: 

Edward B. Thornton, Professor, 
Code 68Tm, Spanagel Hall, Rm. 327, 
(408) 646-2847, AV 878-2847. 



Instruction: 

Joseph J. von Schwind, Assoc. Prof., 
Code 68Vs, Bldg. 224, Room 106, 
(408) 646-3271, AV 878-3271. 

The Oceanography Department pri- 
marily supports curricula sponsored 
by the Oceanographer of the Navy; viz, 
#373 Air-Ocean Science, #374 Opera- 
tional Oceanography, #440 Oceanog- 
raphy, #441 Mapping, Charting, and 
Geodesy. 
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The department focuses on Physical 
Oceanography and Mapping, Chart- 
ing and Geodesy (MC&G) in accor- 
dance with naval priorities. 

In Physical Oceanography topics in- 
clude ocean dynamics, numerical 
ocean circulation modeling, satellite 
remote sensing of the ocean, air-sea 
interaction, Arctic oceanography, 
upper ocean dynamics and thermo- 
dynamics, near-shore processes, 
mesoscale dynamics, synoptic/meso- 
scale ocean prediction, coastal ocean 
circulation, ocean optics and acoustics, 
and environmental acoustics. The 
MC&G program includes hydrograph- 
ic surveying, electronic navigation, 
marine geodesy, photogrammetry, 
marine geophysics (bathymetry, grav- 
ity, magnetics), naval astronomy and 
precise time, and digital cartography. 
The department also provides core 
courses for Naval Intelligence, ASW 
and the space curricula. 

The Mapping, Charting and Geod- 
esy Curriculum has International Hy- 
drographic Organization-Internation- 
al Federation of Surveyor Category A 
Certification. 

MASTER OF SCIENCE 
IN 

PHYSICAL OCEANOGRAPHY 

Entrance to a program leading to the 
degree Master of Science in Physical 
Oceanography requires a baccalaure- 
ate degree. Minimal requirements in- 
clude mathematics through differen- 
tial and integral calculus, one year of 
college physics, and one year of col- 
lege chemistry. Previous experience at 
sea is considered advantageous. 

The degree of Master of Science in 
Oceanography requires: 

a. Completion of thirty-five quarter 
hours of graduate courses, of which fif- 
teen hours must be in the 4000 oceanog- 
raphy series. The entire sequence of 
courses selected must be approved by 
the Department of Oceanography. Sig- 
nificant educational experience at sea 
on a research vessel is required for the 
degree. (OC 3570 satisfies this require- 
ment). 



b. Completion of an acceptable the- 
sis on a topic approved by the Depart- 
ment of Oceanography. 



MASTER OF SCIENCE 
IN 

HYDROGRAPHIC SCIENCES 

Entrance to a program leading to the 
degree Master of Science in Hydro- 
graphic Sciences requires a baccalau- 
reate degree. Minimal requirements in- 
clude mathematics through differen- 
tial and integral calculus, one year of 
college physics, and one year of college 
chemistry. Previous experience at sea 
is considered advantageous. 

The degree of Master of Science in 1 
Hydrographic Sciences requires: 

a. Completion of forty quarter hours 
of graduate courses in the MC&G se- 
ries of which twelve hours must be at 
the 4000 level. The entire sequence of 
courses must be approved by the De- 
partment of Oceanography. Signifi- 
cant educational experience at sea on 
a research vessel is required for the de- 
gree. (GH 3910 and GH 3911 satisfy 
this requirement). 

b. Completion of an acceptable the- 
sis on a topic approved by the Depart- 
ment of Oceanography. 

MASTER OF SCIENCE IN 
METEOROLOGY AND 
PHYSICAL OCEANOGRAPHY 

i 

Direct entrance to a program leading 
to the degree Master of Science in Mete- 
orology and Physical Oceanography 
requires a baccalaureate degree in one 
of the physical sciences, mathematics, 
or engineering. This normally permits 
the validation of a number of required 
undergraduate courses such as phys- 
ics, chemistry, differential equations, 
linear algebra, vector analysis, and 
various courses in meteorology and/or 
oceanography, which are prerequisites 
to the graduate program. These prereq- 
uisites may be taken at the Naval Post- 
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graduate School; however, in that 
event the program may be lengthened 
by one or more quarters. 

The degree of Master of Science in 
Meteorology and Physical Oceanogra- 
phy requires: 

a. Completion of forty-eight quarter 
hours in meteorology and oceanogra- 
phy, to include at least twenty hours in 
the 4000 series, with a minimum of one 
4000 level course in other than directed 
study. 

b. The basic sequence of graduate 
courses in the fields of dynamical, 
physical and synoptic meteorology/ 
pceanography must be included in the 
jforty-eight hours. 

c. A significant and educational ex- 
perience at sea on a research vessel. 

d. Completion of an acceptable the- 
sis on a topic approved by either de- 
partment. 

DOCTOR OF PHILOSOPHY 

Department of Oceanography ad- 
nission requirements for the degree of 
Doctor of Philosophy include: 

a. A Master’s degree (or the equiva- 
ent) in one of the physical sciences, 
nathematics, or engineering or 

b. A Bachelor’s degree with a high 
3PR or 

c. A highly successful first graduate 
/ear in a Master’s program, with clear 
evidence of research ability. 

The PhD Program is in Physical 
Dceanography, including areas of 
study in ocean circulation theory, 
)cean prediction, and ocean acoustics, 
among others. 

To undertake doctoral work in ocean- 
ography, a student must apply to the 
Chairman, Department of Oceanogra- 
ahy. A copy of the Oceanography 
PhD Program Guidelines is available 
? rom the Department of Oceanogra- 
ohy, which should be followed. 

OCEANOGRAPHIC 

LABORATORIES 

NPS is an Associate Member of 
LJNOLS (University National Ocean- 
ography Laboratory System) and a full 
nember of CENCAL (Central Califor- 



nia Cooperative). UNOLS operates the 
Nation’s academic oceanographic re- 
search fleet, while CENCAL promotes 
and coordinates research vessel opera- 
tions between several academic insti- 
tutions in Central California. The 
nearby Moss Landing Marine Labora- 
tory operates the NSF-owned 135-foot 
R/V POINT SUR for the benefit of 
CENCAL, with NPS a major user. 

A Physical Ocean Observation Lab- 
oratory (POOL) provides for instruc- 
tion in the practical design, deploy- 
ment and recovery of state-of-the-art 
oceanographic instrumentation. Real- 
time observations of currents, tem- 
perature, salinity, and sound velocity 
structure in a variety of oceanic re- 
gimes are analyzed, applying theoreti- 
cal and mathematical techniques 
learned in the classroom to actual 
Naval Oceanography problems. 

NPS is also a member of UCAR (Uni- 
versity Corporation for Atmospheric 
Research), which serves some of the 
computational and other research 
facility needs of the oceanographic 
community. Together with the Me- 
teorology Department, the Oceanogra- 
phy Department operates the Inter- 
active Digital Experimental Analysis 
Laboratory (IDEA), that is equipped 
with several workstations for the anal- 
ysis of satellite images or other digital 
fields, e.g., numerical model output. 
In addition, the Department operates a 
14-terminal color graphics instruction- 
al laboratory for simulation and anal- 
ysis of oceanographic data. 

DEPARTMENT COURSE 
OFFERINGS 

OCEANOGRAPHIC SCIENCES 
OCOllO APPLICATION SEMINARS (1- 
0 ). 

Presentation of DOD related research activ- 
ities, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students, 
visiting authorities. OCOllO is for orienta- 
tion. PREREQUISITE: Enrollment in an 

Air/Ocean Sciences curriculum. 
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OCOlll APPLICATIONS SEMINARS 

( 1 - 0 ). 

Presentation of DOD related research activ- 
ities, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students, 
visiting authorities. OC 0111 is for interme- 
diate students. PREREQUISITE: Enroll- 

ment in an Air/Ocean Sciences curriculum. 

OC0112 APPLICATIONS SEMINARS 

( 1 - 0 ). 

Presentation of DOD related research activ- 
ities, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students, 
visiting authorities. OC0112 is for thesis 
orientation/topic selection. PREREQUI- 
SITE: Enrollment in an Air/Ocean Sciences 
curriculum. 

OC0113 APPLICATION SEMINARS 

d-0). 

Presentation of DOD related research activ- 
ities, applications to weapons and warfare 
systems, utilization of oceanography and 
meteorology in specific billets, presenta- 
tions by faculty, staff, selected students, 
visiting authorities. OC0113 is for thesis 
orientation/topic selection. PREREQUI- 
SITE: Enrollment in an Air/Ocean Sciences 
curriculum. 

OC0810 THESIS RESEARCH (3-0). 

Every student conducting thesis research 
will enroll in this course. 

OC0999 SEMINAR IN OCEANOGRA- 
PHY (2-0). 

Students in the various oceanography curric- 
ula present their theses for discussion. 
PREREQUISITE: Preparation of a thesis. 
Graded on Pass/Fail basis only. 

Upper Division Courses 

OC2001 OCEAN SYSTEMS (4-0). 

This course is designed to support the 
Naval Intelligence Curriculum by providing 
an overview of significant oceanographic fac- 



tors, data networks and their products, 
sound propagation in the ocean, active and 
passive sonar, and ocean vehicle design 
practices. 

OC2020 COMPUTER COMPUTA- 
TIONS IN AIR-OCEAN SCIENCES 
( 1 - 2 ). 

Introduction to FORTRAN, and the NPS 
mainframe computer, as applied to elemen- 
tary problems in oceanography and meteo- 
rology. PREREQUISITES: Calculus and 

college physics. 

OC2120 SURVEY OF OCEANOGRA- 
PHY (4-0). 

An integrated view of the whole field of 
oceanography including physical, biological, ,j 
geological and other chemical aspects. 
PREREQUISITES: None. 

OC2520 SURVEY OF AIR-OCEAN 
REMOTE SENSING (3-0). 

Overview of systems of remote sensing of 
the atmosphere and oceans from space, and 
operational applications. PREREQUI- 
SITES: Undergraduate physics and calculus, 
or consent of instructor. 



Upper Division or Graduate Courses 

OC3120 BIOGEOCHEMICAL PRO- 
CESSES IN THE OCEAN (4-3). 

Basic biological, geological, and chemical 
processes in the ocean. Biocoustics, deep 
scattering layers, and bio-deterioration. 
Geomorphic features of the ocean floor; 
kinds and distribution of ocean bottom fea- 
tures. Chemical composition of the ocean. 

OC3130 MECHANICS OF FLUIDS (4-2). 
Fundamentals of the mechanics of fluids as 
a basis for geophysical fluid dynamics; intro- 
duction to field concepts, conservation prin- 
ciples, forces and effects, stress and rate of 
strain, momentum, energy, irrational flow; 
introduction to turbulence and boundary-lay- 
er flow. Emphasis on problem solving. 
PREREQUISITE: MA2121 equivalent 

(may be concurrent). 
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OC3140 PROBABILITY AND STATIS- 
TICS FOR AIR-OCEAN SCIENCES 
(3-2). 

Basic probability and statistics, in the air- 
ocean science context. Techniques of statis- 
tical data analysis. Structure of a probabili- 
ty model, density distribution function, 
expectation, and variance. Binomial, Pois- 
son and Gaussian distributions. Conditional 
probability and independence. Joint distribu- 
tions, covariance and central limit theorem. 
Transformations of random variables. His- 
tograms and empirical distributions and 
associated characteristics such as moments 
and percentiles. Standard tests of hypothe- 
ses and confidence intervals for both one- 
and two-parameter situations. Regression 
analysis as related to least squares estima- 
tion. PREREQUISITE: Calculus. 

OC3150 ANALYSIS OF AIR OCEAN 
TIME SERIES (3-2). 

Analysis methods for atmospheric and 
oceanic time series. Fourier transforms 
applied to linear systems and discrete data. 
Correlation functions, power density spectra 
and cospectra. Optimal design of air-ocean 
data network. Laboratory work involves 
analysis of actual atmospheric and ocean 
time series using principles developed in 
class. PREREQUISITES: MA3132 and a 

probability and statistics course. 

OC3212 POLAR METEOROLOGY/ 
OCEANOGRAPHY (4-0). 

Operational aspects of Arctic and Antarctic 
meteorology. Polar oceanography. Sea ice: 
amount, its seasonal distribution, melting 
and freezing processes, physical and 
mechanical properties, drift, and predic- 
tions. Aspects of geology and geophysics. 
PREREQUISITES: MR3222, OC3240, or 
consent of instructor. 

OC3230 DESCRIPTIVE PHYSICAL 
OCEANOGRAPHY (4-0). 

Physical properties of seawater. Processes 
influencing the distribution of heat, salt and 
density in the ocean. Static stability in the 
ocean. Circulation and water masses in the 
ocean. Biological, chemical and geological 
processes which aid in describing circula- 
tion. PREREQUISITE: Calculus (may be 

concurrent) and college physics. 



OC3240 DYNAMICAL OCEANOGRA- 
PHY (4-2). 

Classical dynamical concepts of ocean circu- 
lation: Currents without friction; application 
of geostrophy, thermal wind. Wind-driven 
and frictional currents: Reynolds equations, 
Ekman solution; Sverdrup transport; poten- 
tial vorticity; westward intensification; ther- 
mocline theories. Computational and com- 
puter graphics analysis laboratory. PRE- 
REQUISITES: OC3230, OC3321. 

OC3260 SOUND IN THE OCEAN (3-0). 

A brief introduction to the physics of under- 
water acoustics followed by a detailed dis- 
cussion of oceanographic factors affecting 
sound transmission in the ocean including 
absorption, reflection, refraction, scattering, 
and ambient noise. Emphasis placed on 
acoustic depth sounding, seafloor mapping, 
etc., for the hydrographic scientist. PRE- 
REQUISITE: OC3230. 

OC326I OCEANIC FACTORS IN 
UNDERWATER SOUND (4-2). 

Examines the oceanic factors which influ- 
ence sound propagation in the ocean and the 
effects in acoustic forecasting. Factors con- 
sidered include temporal and spatial varia- 
tions in sound speed profiles, ambient noise, 
biological effects, reflection characteristics 
of ocean surface and bottom, signal fluctua- 
tions, and forecasting ocean thermal struc- 
ture, transmission loss, and ambient noise. 
This course is designed for the Engineering 
Acoustics Curriculum. PREREQUISITE: 
PH3452. 

OC3321 AIR-OCEAN FLUID DYNAM- 
ICS (4-0). 

The hydrodynamical equations for rotating 
stratified fluid. Forces, kinematics, bound- 
ary conditions, scale analysis. Simple bal- 
anced flows, baroclinicity, thermal wind, cor- 
ticity and divergence; rotational and diver- 
gent part of the wind; circulation theorem. 
Vorticity and potential vorticity. PREREQ- 
UISITE: MR2047. 

OC3325 MARINE GEOPHYSICS (3-0). 
Theory and methods of marine geophysics 
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surveys, and emphasis on gravity, mag- 
netism, seismic and acoustic wave propaga- 
tion; geophysical anomalies associated with 
major seafloor features; marine geodesy. 
PREREQUISITE: MR2121 (may be concur- 
rent). 

OC3440 SMALL-SCALE OCEANIC 
PROCESSES (2-2). 

Introduction to concepts and information 
about turbulence in the ocean. A survey of 
measurement techniques and available data 
is used to study small-scale mixing pro- 
cesses and their relationship to internal 
waves, double diffusion, turbulence genera- 
tion, and energy dissipation. The role of tur- 
bulence in the dynamics and energetics of 
the ocean. PREREQUISITE: OC3230. 
OC3445 OCEANIC AND ATMOSPHER- 
IC OBSERVATIONAL SYSTEMS (2-2). 
Principles of measurement; sensors, data 
acquisition systems, calibration, etc. Meth- 
ods of measurement for thermodynamic and 
dynamic variables in the ocean and atmo- 
sphere, including acoustics and optics. 
PREREQUISITES: OC3230 and MR3420, 
MR/OC3150 or consent of instructor. 

OC3520 REMOTE SENSING OF THE 
ATMOSPHERE AND OCEAN (4-0). 
Principles of radiative transfer and satellite 
sensors and systems; visual, infrared and 
microwave radiometry, and radar systems; 
application of satellite remotely-sensed 
data in the measurement of atmospheric and 
oceanic variability. PREREQUISITE: 
Undergraduate physics and differen- 
tial/integral calculus; ordinary differential 
equations or consent of instructor. 

OC3522 REMOTE SENSING OF THE 
ATMOSPHERE AND OCEAN LABORA- 
TORY (4-2). 

Same as OC3520 plus laboratory sessions 
on the concepts considered in the lecture 
series. PREREQUISITE: Same as OC3520. 

OC3570 OPERATIONAL OCEANOGRA- 
PHY AND METOROLOGY (2-4). 
Experience at sea in conducting oceano- 
graphic meteorological, acoustical and other 
observations and analyses. Integration of 
satellite remote sensing information with in 



site data and on scene prediction. Includes 
pre-cruise planning, real-time operational 
product interpretation, and post-cruise anal-ll 
ysis. PREREQUISITES: MR3222, 

MR/OC3522, MR4416, OC4267, OC4331 I 
(may be concurrent). 

OC3610 WAVE AND SURF FORECAST- 
ING (2-2). 

Theory and prediction of wind-generated 
ocean waves. Spectral transformation of 
waves from deep to shallow water. Predic- 
tion of surf and wave related influences on 
operations. PREREQUISITES: OC3150, I 
OC4211. 

Graduate Courses 

OC42I1 LINEAR WAVE DYNAMICS 
(4-0). 

Linear theory of surface, internal, inertial- 
internal and Rossby waves. Coastal and 
equatorial trapped waves. Barotropic and 
baroclinic instabilities in the ocean. PRE- 
REQUISITES: MA3132, OC3240. 

OC4212 TIDES (4-0). 

Development of the theory of tides including 
the tide -producing forces, equilibrium tides, 
and the dynamic theory of tides; harmonic 
analysis and prediction of tides; tidal datum 
planes and their relationship with geodetic 
datum planes, short-term and secular 
changes in sea level. PREREQUISITES: 
OC3130 or OC4211. 

OC4213 NEARSHORE AND WAVE 
PROCESSES (3-1). 

Shoal -water wave processes, breakers and 
surf; nearshore water circulation; beach 
characteristics; littoral drift; coastal 
hydraulics; storm surge. PREREQUISITE: 
OC421 1 or consent of instructor. 

OC4220 COASTAL OCEANOGRAPHY 
(3-0). 

Coastal ocean physical processes. Dynam- 
ics and models of coastal ocean circulations 
driven by wind, thermohaline, tidal, bound- 
ary currents, and ocean eddy forces. Recent 
papers on coastal ocean circulation. PRE- 
REQUISITE: OC4211. 
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OC4250 GENERAL CIRCULATION OF 
THE ATMOSPHERE AND OCEANS 
(3-0). 

Selected topics on the general circulation of 
the atmosphere (e.g., heat momentum and 
moisture fluxes; energetics) and ocean (e.g. 
linear and non-linear theories of the wind- 
driven ocean circulation, nonlinear thermo- 
cline theories, mesoscale eddies, mixed-lay- 
er theories); coupled ocean-atmosphere 
general circulation models. PREREQUI- 
SITE: Consent of instructor. 

OC4267 OCEAN INFLUENCES AND 
PREDICTION: UNDERWATER 

ACOUSTICS: (4-3). 

Examines sound speed profiles (time and 
space variability), ambient noise, absorp- 
tion, and reflection from the sea surface and 
bottom as they affect sound propagation in 
the ocean. Synoptic prediction techniques 
for ambient noise and transmission loss are 
reviewed. Environmental data input and 
computational approximations for acoustic 
models are evaluated against observed sig- 
nal fluctuations and transmission loss. The 
course is designed for the Air-Ocean Sci- 
ence, Operational Oceanography, and ASW 
Curricula. PREREQUISITES: OC2120, 

PH2471, concurrent enrollment in PH3472 or 
OC3240 and PH3431. SECRET clearance. 

OC4323 NUMERICAL AIR AND 

OCEAN MODELING (4-2). 

Numerical models of atmospheric and ocean- 
ic phenomena. Finite difference techniques 
for solving elliptic and hyperbolic equations, 
linear and non-linear computational instabil- 
ity. Spectral and finite element models. Fil- 
tered and primitive equation prediction mod- 
els. Sigma coordinates. Objective analysis 
and initialization. Moisture and heating as 
time permits. PREREQUISITES: MR4322, 
or OC4211, MA3132; MA3232 desirable. 

OC4324 ADVANCED NUMERICAL 
OCEAN MODELING (3-0). 

Advanced techniques for simulating and pre- 
dicting ocean circulation, including recent 
modeling results. Topics to include multi- 
layer quasi-geotrophic models, multi-level 



primitive equation models, treatment of 
irregular geometry and open boundary condi- 
tions, satellite data assimilation and com- 
puter technology considerations. PREREQ- 
UISITES: MR/OC 4323. 

OC4330 OPERATIONAL OCEANOGRA- 
PHY OF US/USSR ACOUSTICAL 
SURVEILLANCE SYSTEMS (3-1). 
Advanced topics in the application of 
oceanographic and acoustic principles to 
specific operational US/USSR surveillance 
systems. Ocean acoustic limits on figure of 
merit, signal to noise ratio, performance 
index, median detection range, reliable 
acoustic path range, probability of detection, 
convergence zone and ducting are estab- 
lished in different oceanic regimes and oper- 
ational scenarios. Advanced ocean acoustic 
modeling (FACT, PE, ASTRAL, AND 
DANES models) is introduced to compare 
the ocean acoustic effects on systems and 
to illustrate model limitations in establish- 
ing predicted operational performance. 
Emphasis on classified student projects and 
use of visiting undersea surveillance author- 
ities. PREREQUISITES: USN officers 
only. Consent of instructor. 

OC4331 MESOSCALE OCEAN VARI- 
ABILITY (4-0). 

Contemporary knowledge of nonlinear eddy 
phenomena: Kinematics, dynamics and 

energetics determined from observations, 
theories and models. Ocean eddies, ocean 
fronts, meandering currents, and geostrophic 
turbulence. PREREQUISITES: OC4211. 

OC4335 ELEMENTS OF OCEAN PRE- 
DICTION (3-2). 

Analyze, forecast, and interpret synoptic 
information on mesoscale, synoptic scale, 
and large scale processes on a regional 
basis. Use is made of dynamical and statis- 
tical principles and methods and of diagnos- 
tic and prognostic models. PREREQUI- 
SITES: OC4330, and MR/OC4323 (may be 
concurrent). 
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OC4413 AIR/SEA INTERACTION (4-1). 
Fundamental concepts in turbulence. The 
atmospheric planetary boundary layer, 
including surface layer, and bulk formulae for 
estimating air-sea fluxes. The oceanic plan- 
etary boundary layer including the dynamics 
of the well-mixed surface layer. Recent 
papers on large-scale air-sea interaction. 
PREREQUISITE: OC3240 or MR4322 (may 
be concurrent) or consent of instructor. 

OC4414 ADVANCED AIR/SEA INTER- 
ACTION (3-0). 

Advanced topics in the dynamics of the 
atmospheric and oceanic planetary boundary 
layers. PREREQUISITE: MR/OC4413 or 
consent of instructor. 

OC4520 TOPICS IN SATELLITE 
REMOTE SENSING (3-0). 

Selected topics in the advanced application 
of satellite remote sensing to the measure- 
ment of atmospheric and oceanic variables. 
PREREQUISITE: MR/OC3522. 

OC4610 SOVIET OCEANOGRAPHY 
(3-0). 

Soviet civilian and naval oceanography pro- 
gram including centers, research vessels, 
instrumentation, remote sensing, numerical 
modeling and current ocean research areas. 
Relation to naval strategy and operations. 
Recent Soviet papers. PREREQUISITE: 
OC3240 or consent of instructor. 

OC4800 ADVANCED TOPICS IN 
OCEANOGRAPHY (Variable). 

Advanced topics in various aspects of 
oceanography. Topics not covered in regu- 
larly offered courses. The course may be 
repeated for credit as topics change. PRE- 
REQUISITE: Consent of the Department 
Chairman and instructor. 

OC4900 SPECIAL TOPICS IN 
OCEANOGRAPHY (Variable). 

Independent study of advanced topics in 
oceanography not regularly offered. PRE- 
REQUISITE: Consent of the Department 
Chairman and Instructor. Graded on 
Pass/Fail basis only. 



MAPPING, CHARTING, 

AND GEODESY 

Lower Division Course 

GH1101 NAUTICAL SCIENCE FOR 
HYDROGRAPHERS (2-0). 

Basic principles of nautical science for 
hydrographers with little or no previous sea 
experience. Topics include piloting and navi- 
gation, rules of the road, use of radar, radar 
plotting, small boat handling, ship capabili- 
ties, seamanship, emergency procedures, 
safety at sea, marine communications, and 
magnetic and gyro compasses. 

Upper Division or Graduate Courses 

GH3901 MAPPING, CHARTING, AND 
GEODESY (4-2). 

Principles and fundamentals of geodesy, 
photogrammetry, and cartography. The 
application of these disciplines to mapping 
and charting with emphasis on the propaga- 
tion of random errors inherent in each 
phase: data acquisition, data reduction, gen- 
eralization, and portrayal. 



GH3902 HYDROGRAPHIC AND 
GEODETIC SURVEYING (4-2). 

Principles and applications of hydrographic 
and geodetic surveying. Introduction to sur- 
veying procedures, both at sea and on land, 
including use of surveying instruments. 
PREREQUISITE: GH3901. 



GH3903 ELECTRONIC SURVEYING 
AND NAVIGATION (4-0). 

Introduction to the theory and practice of 
electronic surveying and navigation includ- 
ing principles of electronics, electronic sur- 
veying systems and basic components, 
geometry of electronic surveying, ray path 
curvature, propagation velocity, and velocity 
applications to surveying. PREREQUI- 
SITE: GH3902. 
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GH3906 HYDROGRAPHIC SURVEY 
PLANNING (2-2). 

Planning and management of a hydrographic 
survey project. Gathering of sufficient back- 
ground data (geodetic control, historic tide 
station locations, etc.) and its implementa- 
tion in planning a complete basic hydro- 
graphic survey of Monterey Bay. PREREQ- 
UISITE: GH3902. 

GH3910 HYDROGRAPHIC SURVEY- 
ING FIELD EXPERIENCE (2-9). 

Conduct a basic hydrographic survey of a 
portion of Monterey Bay. Field work con- 
sists of locating horizontal control stations 
through photogrammetric methods, 
installing and monitoring a tide gage, and 
running sounding lines using various types 
of positioning control. Data acquisition, 
reduction, and presentation will be empha- 
sized. PREREQUISITES: GH3906 and con- 
current registration in GH3911. 

GH3911 GEODETIC SURVEYING 
FIELD EXPERIENCE (1-5). 

Conduct a geodetic survey project in the 
Monterey Bay area to support GH3910. 
Methods include triangulation, trilateration, 
traverse, resection, and intersection. 
Azimuth determination by observation on 
Polaris. PREREQUISITES: GH3906 and 

concurrent registration in GH3910. 

GH3914 ADJUSTMENT COMPUTA- 
TIONS (2-2). 

Solution and analysis of geodetic networks 
and photogrammetric problems using least 
squares with matrices. Variance and covari- 
ance. Weights. Condition and observation 
equations, and combinations. Statistical 
tests. PREREQUISITE: MA2047. 

GH3950 NAVAL ASTRONOMY AND 
PRECISE TIME (2-0). 

Positional astronomy. Coordinate systems. 
Solar system dynamics. Astrometry 
(measurements of positions and motions of 
stars). Time, earth rotation, and atomic 
clocks. Naval applications of astronomy. 
Overview of astrophysics and cosmology. 
PREREQUISITE: College physics and cal- 
culus. 



Graduate Courses 

GH4800 ADVANCED TOPICS IN 
GEODETIC SCIENCE (Variable). 
Advanced topics in various aspects of the 
geodetic science. Topics not covered in reg- 
ularly offered courses. The course may be 
repeated for credit as topics change. PRE- 
REQUISITES: Consent of the Department 
Chairman and instructor. 



GH4906 GEOMETRIC AND ASTRO- 
NOMIC GEODESY (4-0). 

Properties of the ellipsoid, geometric 
aspects of geodesy including triangulation, 
trilateration, traverse, and leveling tech- 
niques and instrumentation; adjustment by 
least squares, astronomic determination of 
latitude, longitude, and azimuth; time and 
astronomic instrumentation. PREREQUI- 
SITES: OC3325 and GH3902. 



GH4907 GRAVIMETRIC AND SATEL- 
LITE GEODESY (4-0). 

Potential theory as applied to the gravity 
field of the earth; application of Stokes’ For- 
mula, integral, and function; deflection of the 
vertical; gravimetric reduction; geometric 
and dynamic applications of satellites, 
orbital geometry and satellite orbit dynam- 
ics. PREREQUISITE: GH4906. 



GH4908 PHOTOGRAMMETRY AND 
REMOTE SENSING (3-2). 

Application of photogrammetric instruments 
and techniques to planimetric, topographic, 
and hydrographic data compilation. Use of 
analog, semi-analytical and analytical pho- 
togrammetry in geodetic control extension. 
Planning and execution of aerial photogra- 
phy. Principles and fundamentals of remote 
sensing. Application of remote sensing 
imagery to mapping and charting. PREREQ- 
UISITE: GH3902. 
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DEPARTMENT OF 
OPERATIONS RESEARCH 



Peter Purdue, Chairman and Pro- 
fessor (1986)*; PhD, Purdue Uni- 
versity, 1972. 

Michael Page Bailey, Assistant Pro- 
fessor (1988); PhD, University of 
North Carolina, 1988. 

Dan Calvin Boger, Associate Pro- 
fessor (1979); PhD, University of 
California at Berkeley, 1979. 

Gordon Hoover Bradley, Professor 
(1973); PhD, Northwestern Univer- 
sity, 1967. 

Gerald Gerard Brown, Professor 
(1973); PhD, University of Califor- 
nia at Los Angeles, 1974. 

James Norfleet Eagle, II, Associ- 
ate Professor (1982); PhD, Stanford 
University, 1975. 

James Daniel Esary, Professor 
(1970); PhD, University of Califor- 
nia at Berkeley, 1957. 

Robert Neagle Forrest, Professor 
(1964); PhD, University of Oregon, 
1959. 

Donald Paul Gaver, Jr., Distin- 
guished Professor (1970); PhD, 
Princeton University, 1956. 

Thomas E. Halwachs, Commander, 
U.S. Navy, Instructor (1988); MS, 
Naval Postgraduate School, 1976. 

Thomas H. Hoivik, Captain, U.S. 
Navy, Instructor (1987); MS, Naval 
Postgraduate School, 1973. 

Wayne Philo Hughes, Jr., Adjunct 
Professor (1979); MS, Naval Post- 
graduate School, 1964. 



Patricia Anne Jacobs, Professor 
(1978); PhD, Northwestern Univer- 
sity, 1973. 

Laura Derelle Johnson, Assistant 
Professor (1987); PhD, University of 
California at Berkeley, 1983. 

Harold Joseph Larson, Professor 
(1962); PhD, Iowa State University, 
1960. 

Siriphong Lawphongpanich, 

Assistant Professor (1987); PhD, 
University of Florida, 1983. 

Peter Adrian Walter Lewis, Distin- 
guished Professor (1971); PhD, Uni- 
versity of London, 1964. 

Glenn Frank Lindsay, Associate 
Professor (1965); PhD, Ohio State 
University, 1966. 

Bard Knox Mansager, Instructor 
(1987); MA, University of California 
San Diego, 1977. 

Alan Wayne McMasters, Professor 
(1965); PhD, University of Califor- 
nia at Berkeley, 1966. 

Paul Robert Milch, Professor (1963); 
PhD, Stanford University, 1966. 

Mark Mitchell, Commander, U.S. 
Navy, Assistant Professor (1985); 
MS, Naval Postgraduate School, 
1983. 

Thomas Mitchell, Lieutenant Com- 
mander, U.S. Navy, Assistant Pro- 
fessor (1986); PhD, University of 
Georgia, 1979. 

Gordon Ross Nakagawa, Captain, 
U.S. Navy, Instructor (1985); MS, 
Naval Postgraduate School, 1985. 
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Samuel Howard Parry, Associate 
Professor (1964); PhD, Ohio State 
University, 1971. 

Gerald Lee Pauler, Lieutenant 
Colonel, U.S. Army, Assistant Pro- 
fessor (1987); PhD, Oklahoma State 
University, 1974. 

Gary Kent Poock, Professor (1967); 
PhD, University of California at 
Berkeley, 1967. 

Robert Richard Read, Professor 
(1961); PhD, University of Califor- 
nia at Berkeley, 1957. 

Edward B. Rockower, Associate 
Professor (1984); PhD, Bradeis Uni- 
versity, 1971. 

Richard Edwin Rosenthal, Profes- 
sor (1985); PhD, Georgia Institute of 
Technology, 1975. 

David Alan Schrady, Professor 
(1965); PhD, Case Institute of Tech- 
nology, 1965. 

Bruno Otto Shubert, Associate 
Professor (1969); PhD, Stanford 
University, 1968. 



Rex Hawkins Shudde, Associate 
Professor (1962); PhD, University 
of California at Berkeley, 1956. 

Michael Graham Sovereign, Pro- 
fessor (1970); PhD, Purdue Univer- 
sity, 1965. 

James Grover Taylor, Professor 
(1968); PhD, Stanford University, 
1966. 

William John Walsh, Lieutenant 
Commander, U.S. Navy, Instructor 
(1987); MS, Naval Postgraduate 
School, 1985. 

Alan Robert Washburn, Professor 
(1970); PhD, Carnegie Institute of 
Technology, 1965. 

Roger Kevin Wood, Associate Pro- 
fessor (1982); PhD, University of 
California at Berkeley, 1982. 

Walter Max Woods, Professor (1962); 
PhD, Stanford University, 1961. 

*The year of joining the Postgraduate 

School Faculty is indicated in paren- 
theses . 



Chairman: 

Peter Purdue, Professor, 

Code 55, Root Hall, Room 272, 

(408) 646-2381, AV 878-2381. 

Associate Chairmen: 

Operations: 

Thomas E. Halwachs, Instructor, 
Code 55Ha, Root Hall, Room 265, 
(408) 646-2413, AV 878-2413. 

Research: 

Robert R. Read, Professor, 

Code 55Re, Root Hall, Room 259, 
(408) 646-2382, AV 878-2382. 

Instruction: 

James D. Esary, Professor, 

Code 55Ey, Root Hall, Room 273, 
(408) 646-2780, AV 878-2780. 



The Operations Research Depart- 
ment was founded in 1961, primarily to 
service students in the rapidly expand- 
ing O A (360) Curriculum. Graduates of 
that Curriculum receive the Master of 
Science in Operations Research de- 
gree, as will graduates of the recently 
inaugurated Operational Logistics 
(361) Curriculum. The Department con- 
sists of approximately forty faculty lo- 
cated in Root Hall. The Department 
operates three laboratories: the Man/ 
Machine Systems Design Lab on the 
first floor of Root Hall, the Wargaming 
Lab in Ingersoll Hall and the Micro- 
computer Lab in Ro-262. 

In addition to being the primary De- 
partment for the 360 and 361 curricula, 
the Operations Research Department 
also provides an extensive sequence of 
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service courses for students in other 
curricula, and is charged with teaching 
all probability and statistics courses at 
NPS. Nearly half of the Department’s 
teaching effort is devoted to these courses. 

Active research areas within the De- 
partment include statistics, stochastic 
processes, mathematical program- 
ming, human factors, wargaming, sim- 
ulation, combat models, logistic sys- 
tems and the study of Soviet military 
operations research. 

MASTER OF SCIENCE 
IN APPLIED SCIENCE 

Students with acceptable academic 
backgrounds may enter a program 
leading to a degree in Applied Sci- 
ence with a major in Operations Re- 
search. The program of each student 
seeking this degree must contain a 
minimum of 20 quarter hours in opera- 
tions research at the graduate level, in- 
cluding work at the 4000 level. Ad- 
ditionally, the program must contain a 
minimum of 12 graduate quarter hours 
in an approved sequence of courses out- 
side the Department of Operations Re- 
search. A total minimum of 12 quarter 
hours at the 4000 level plus an accept- 
able thesis is required. This program 
provides depth and diversity through 
specially arranged course sequences to 
meet the needs of the Navy and the 
interests of the individual. The Depart- 
ment Chairman’s approval is required 
for all programs leading to this degree. 
Applications to include this degree in 
dual Master’s programs will not be ap- 
proved. 

MASTER OF SCIENCE 
IN 

OPERATIONS RESEARCH 

The degree of Master of Science in 
Operations Research requires that: 

1. A candidate shall previously have 
satisfied the requirements for the 
degree of Bachelor of Science in 
Operations Research or the equiva- 
lent. 

2. Completion of a minimum of 40 
quarter hours of graduate level 
courses with: 



a. At least 18 quarter hours of 
4000 level operations research/ 
systems analysis courses. 

b. An elective sequence approved 
by the Department of Operations 
Research. 

c. At least two but not more than 
three quarter courses devoted to a 
thesis. This credit shall not count 
toward the requirement as stated 
in (a) above. 

3. Submission of an acceptable thesis 
on a subject previously approved by 
the Department of Operations Re- 
search. 

The Department offers the Ph.D. de- 
gree in Operations Research. The pro- 
gram begins with advanced course- 
work guided by the student’s doctoral 
committee and leading to qualifying 
examinations in mathematical pro- 
gramming, statistics and stochastic 
processes, as well as completion of a 
minor field of study outside of Opera- 
tions Research. The primary emphasis 
then shifts to the student’s research 
program culminating in the Ph.D. dis- 
sertation. 

Students wishing to enter directly in- 
to the doctoral program should write to 
the Department Chairman. Applicants 
should include transcripts, Graduate 
Record Examination (or equivalent) 
scores, and a brief statement of pur- 
pose. Detailed admission procedures 
may vary depending on the individu- 
al’s location and position. However, in 
all cases the student must fulfill the 
general school requirements for the 
Doctor’s degree. Residency for this pro- 
gram generally requires 2-3 years be- 
yond completion of a Master’s Degree. 



DEPARTMENTAL 
COURSE OFFERINGS 

OA0001 SEMINAR FOR OPERATIONS 
ANALYSIS STUDENTS 
( 0 - 2 ). 

Guest lecturers. Review of experience 
tours. Thesis and research presentations. 
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OA0200 INTRODUCTION TO COMPU- 
TATIONAL METHODS FOR OPERA- 
TIONS RESEARCH 
(Meets last 6 weeks of quarter) (2-2). 
Introduction to proper computer use meth- 
ods with the NPS mainframe computer. 
Emphasis of the lectures is on fundamentals 
and conceptual entities of the computer sys- 
tem, including major building blocks and sys- 
tem limitations. Operating systems will be 
introduced, with emphasis on the IBM main- 
frame’s VM/CMS system. Laboratories 
will stress proper use of the mainframe, 
including programming in REXX, document 
processing with GML, and batch processing 
with the MVS system. PREREQUISITE: 
None. 

OA0810 THESIS RESEARCH FOR 
OPERATIONS ANALYSIS STUDENTS 
( 0 - 0 ). 

Every student conducting thesis research 
will enroll in this course. 

Upper Division Courses 

OA2200 COMPUTATIONAL METH- 
ODS OPERATIONS RESEARCH I 
(3-2). 

An introduction to interactive computing 
using A Programming Language (APL) and 
the graphics package GRAFS TAT. APL and 
GRAFSTAT provide the student with the 
capability to analyze, manipulate, and graph 
data sets and functions of one or two vari- 
ables. Extensive project work will use APL 
and GRAFSTAT to solve OR problems. 
PREREQUISITE: None. 

OA2600 INTRODUCTION TO OPERA- 
TIONS ANALYSIS (4-0). 

Afirst course in Operations Analysis, cover- 
ing its origins in World War II to current 
practice. Introduces concepts, tools and 
methods of analysis, with tactical exam- 
ples. Emphasis is on measuring combat 
effectiveness and developing better tactics. 
PREREQUISITE: None. 

OA2910 SELECTED TOPICS IN OPER- 
ATIONS ANALYSIS (V-0). 

Presentation of a wide selection of topics 
from the current literature. This course may 
be repeated for credit if course content 
changes. PREREQUISITE: A background 
in operations research. 



Upper Division or Graduate Courses 

OA3101 PROBABILITY (4-1). 

Probability axioms and event probability. 
Random variables and their probability dis- 
tributions. Moment generating functions, 
moments and other distribution characteris- 
tics, distribution families. Functions of aran- 
dom variable, including the probability inte- 
gral transformation. PREREQUISITE: I 
MAI 1 17 or equivalent. 

OA3102 PROBABILITY AND STATIS- 
TICS (4-1). 

Jointly distributed random variables, inde- 
pendence and conditional distributions, 
covariance and correlation. Functions of 
several random variables, sampling distribu- 
tions, limiting distributions, the central limit 
theorem, approximations. Order statistics, 
the t and f distributions, the bivariate normal 
distribution. Point estimation, properties of 
estimators. PREREQUISITE: OA 3101 and 
MA 1118 or equivalent; MA 3110 taken con- 
currently. 

OA3103 STATISTICS (4-1). 

Confidence intervals, hypothesis testing, 
regression, analysis of variance, nonpara- 
metric inference. Applications to reliability, 
test and evaluation and operations research 
problems. PREREQUISITE: OA 3102 or 
equivalent. 

OA3104 DATA ANALYSIS (3-1). 
Techniques of analyzing, summarizing, and 
comparing sets of real data. The explorato- 
ry nature of data analysis is featured 
through a variety of plotting methods and 
interactive work on computer terminals. 
Includes model building, and the discovery 
and overcoming of shortcomings in data col- 
lected in actual situations. PREREQUI- 
SITE: OA 3103. 

OA3105 NONPARAMETRIC STATIS- 
TICS (4-0). 

Tests based on the binomial distribution; 
confidence intervals for percentiles, toler- 
ance intervals and goodness -of-fit tests; 
contingency tables; one sample tests, two 
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sample tests and tests for independence 
based on ranks and scores; nonparametric 
analysis of variance and regression. Appli- 
cations will illustrate the techniques. PRE- 
REQUISITE: Acourse in statistical infer- 

ence. 

OA3200 COMPUTATIONAL METH- 
ODS FOR OPERATIONS RESEARCH 
II (3-2). 

Asecond course in computer programming, 
with emphasis on the use of a higher level 
programming language directed toward com- 
putational methods particularly appropriate 
to operations research. Primary emphasis 
on the planning and structuring of computer 
programs using FORTRAN 77. In depth 
analysis of proper program logic flow, pro- 
gram listings and debugging techniques. 
Introduction to Mathematical and Statistical 
subroutine libraries. Assigned projects 
involve file management, data structures, 
OR modelling, numerical analysis, data anal- 
ysis, basic complexity analysis, and comput- 
er simulation. PREREQUISITE: OA 2200 
or consent of the Instructor. 

OA3201 LINEAR PROGRAMMING 
(4-1). 

Theory of optimization of linear functions 
subject to linear constraints. The simplex 
algorithm, duality, dual simplex algorithm, 
sensitivity analyses, parametric linear pro- 
gramming, transportation algorithm and 
matrix payoff games. Applications to 
resource allocation, manpower planning, 
transportation and communications, network 
models, ship scheduling and elementary 
strategic games. Introduction to machine 
computing and MPS. PREREQUISITES: 
MA 2042, MA 3110, and FORTRAN or 
equivalent. 

OA3301 STOCHASTIC MODELS I (4-0). 
The homogeneous and inhomogeneous Pois- 
son process, filtered and compound Poisson 
process. Stationary Markov chains and 
their applications in modeling random phe- 
nomena. PREREQUISITE: A calculus 

based probability course. 



OA3302 OA SYSTEM SIMULATION 
(4-0). 

Discrete event digital simulation methodolo- 
gy. Monte Carlo techniques, use of FOR- 
TRAN and other available simulation lan- 
guages. Variance reduction techniques, 
design of simulation experiments and analy- 
sis of results. PREREQUISITES: OA 2200 
or equivalent, OA3103 or equivalent, 
OA3301. 

OA3401 HUMAN FACTORS IN SYS- 
TEMS DESIGN I (4-0). 

The human element in man-machine sys- 
tems. Selected topics in human engineering 
and psychophysics with emphasis on then- 
relation to military systems. Man-machine 
interface and man’s motor and sensory 
capacities. PREREQUISITE: A course in 
statistics. 

OA3402 HUMAN FACTORS IN SYS- 
TEMS DESIGN II (3-0). 

The human element in man-machine sys- 
tems. Selected topics in human engineering 
and psychophysics with emphasis on their 
relation to military systems. Man-machine 
interface and man’s motor and sensory 
capacities. PREREQUISITE: A course in 

statistics. 

OA3501 INVENTORY I (4-0). 

Astudy of deterministic and approximate 
stochastic inventory models. Deterministic 
economic lot size models with infinite pro- 
duction rate, constraints, quantity dis- 
counts. An approximate lot size-rcorder 
point model with stochastic demand. An 
approximate stochastic periodic review mod- 
el. Single period stochastic models. Appli- 
cations to Navy supply systems. PREREQ- 
UISITE: A calculus based probability course. 

OA3601 COMBAT MODELS AND 
GAMES (4-0). 

This course provides a discussion of mea- 
sures of effectiveness and a quantitative 
introduction to dynamic programming, target 
coverage models, Kalman filters, Lanchester 
Systems, and two-person zero-sum 
games. PREREQUISITES: MA 3110, or 
OA 3102. 
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OA3602 SEARCH THEORY AND 
DETECTION (4-0). 

Search and detection as stochastic process- 
es. Characterization of detection devices, 
use and interpretation of sweep widths and 
lateral range curves, true range curves. 
Measures of effectiveness of search-detec- 
tion systems. Allocation of search efforts, 
sequential search. Introduction to the sta- 
tistical theory of signal detection. Models of 
surveillance fields, barriers, tracking and 
trailing. PREREQUISITES: OA 3301, SE 
3321. 

OA3900 WORKSHOP IN OPERA- 
TIONS RESEARCH/SYSTEMS ANALY- 
SIS (V-0). 

This course may be repeated for credit if 
course content changes. PREREQUISITE: 
Departmental approval. Graded on 
Pass/Fail basis only. 

OA3910 SELECTED TOPICS IN OPER- 
ATIONS RESEARCH/SYSTEMS ANAL- 
YSIS (V-0). 

Presentation of a wide selection of topics 
from the current literature. This course may 
be repeated for credit if course content, 
changes. PREREQUISITE: A background 
of advanced work in operations research. 
Consent of Instructor. 

Graduate Courses 

OA4101 DESIGN OF EXPERIMENTS 
(3-1). 

Theory and application of the general linear 
hypothesis model. Analysis of variance 
and analysis of covariance. Planning exper- 
iments, traditional and hybrid experimental 
designs. Use of standard computer pack- 
ages for analysis of experimental datd. 
PREREQUISITE: OA 3103 or equivalent. 

OA4102 REGRESSION ANALYSIS 
(4-0). 

Construction, analysis and testing of regres- 
sion models. An in-depth study of regres- 
sion and its application in operations 
research, economics and the social sci- 
ences. PREREQUISITES: OA 3102, OA 

3103, and OA 3104. 



OA4103 ADVANCED PROBABILITY 
(3-0). 

Probability spaces, random variables a 
measurable functions, expectation using th 
Lebesque Stieltjes integral and abstrac 
integration. Modes of convergence, charac 
teristic functions, the continuity theorem 
central limit theorems, the zero-one law 
Conditional expectation. PREREQUISITE] 
MA 3605 or departmental approval. 

OA4104 ADVANCED STATISTIC! 
(3-0). 

Foundations of statistics from a decision 
theoretic viewpoint. Robust estimatior 
techniques, biased estimation. Fisher’s anc 
Kullback information asymptotic methods 
Sufficiency, completeness, the Cramer-Rac 
inequality. Sequential tests, empirica 
Bayes tests. Statistical computation meth 
ods. PREREQUISITE: OA 3103 and con 
sent of Instructor. 

OA4201 NONLINEAR PROGRAM- 
MING (4-0). 

Introduction to modem optimization tech- 
niques, Kuhn-Tucker necessary and suffi- 
cient conditions for optimality, quadratic and 
separable programming, basic gradient 
search algorithms and penalty function 
methods. Applications to weapons assign- 
ment, force structuring, parameter estima- 
tion for nonlinear or constrained regression, 
personnel assignment and resource alloca- 
tion. PREREQUISITES: OA 3201, MA 
3110. 



OA4202 NETWORK FLOWS AND 
GRAPHS (4-0). 

Introduction to formulation and solution of 
problems involving networks. Elements of 
graph theory, data structures, search algo- 
rithms, max-flow mincut theorem, shortest 
route problems, minimum cost flows, and 
PERT/CPM. Applications to production and 
inventory, routing, scheduling, network 
interdiction, and personnel management. 
PREREQUISITE: OA 3201. 
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OA4203 MATHEMATICAL PROGRAM- 
MING (4-0). 

Advanced topics in linear programming, 
large scale systems, the decomposition prin- 
ciple, additional algorithms, bounded vari- 
able techniques, linear fractional program- 
ming, formulation andsolution procedures for 
problems in integer variables. Applications 
to capital budgeting, large scale distribution 
systems, weapon systems allocation and 
others. PREREQUISITE: OA 3201. 

OA4204 GAMES OF STRATEGY (4-0). 
Mathematical models of conflict situations, 
emphasizing the theory of decision making 
against a completely opposed enemy. Top- 
ics include matrix games, Blotto games, 
stochastic games, and the Shapley value. 
Applications to combat, resource allocation, 
cost sharing, etc. PREREQUISITES: 
knowledge of Linear Programming and a 
course in probability. 

OA4205 ADVANCED NONLINEAR 
PROGRAMMING (4-0). 

Continuation of OA 4201. Advanced topics 
in non-linear programming including duality 
theory, further consideration of necessary 
and sufficient conditions for optimality, addi- 
tional computational methods examination 
of recent literature in non-linear program- 
ming. PREREQUISITES: OA 4201. 

OA4206 DYNAMIC PROGRAMMING 
AND OPTIMAL CONTROL. (4-0). 

The basic theory, including Bellman’s equa- 
tion and the Maximum Principle. Applica- 
tions to tactical and exonomic problems. 
PREREQUISITE: OA3201. 

OA4301 STOCHASTIC MODELS II. 
(3-2). 

Course objectives are to teach methods of 
stochastic modeling beyond those taught in 
OA 3301 and to give students an opportuni- 
ty to apply these tools to real world prob- 
lems. Suitably selected projects that entail 
data collection and analysis are undertaken, 
with emphasis on problem formulation, 
choice of appropriate assumptions and 
attainment of practical results. Topics 



include renewal processes, and further top- 
ics in queueing, illustrated by several mili- 
tary and industrial applications. PREREQ- 
UISITE: OA 3301, OA 3302, OA3104. 

OA4302 RELIABILITY AND 
WEAPONS SYSTEM EFFECTIVENESS 
MEASUREMENT. (4-0). 

Component and system reliability functions 
and other reliability descriptors of system 
effectiveness. Relationships between sys- 
tem and component reliability. Point and 
interval estimates of reliability parameters 
under various life testing plans. Illustra- 
tions of current methods of reliability 
assessment from appropriate MILSTD’s 
and manuals. PREREQUISITE: OA 3301. 

OA4303 SAMPLE INSPECTION AND 
QUALITY ASSURANCE. (4-0). 

Attribute and variables sampling plans. 
MILSTD sampling plans with modifica- 
tions. Multi-level continuous sampling 
plans and sequential sampling plans. Struc- 
ture and implementation of quality assur- 
ance programs and analysis of selected 
quality assurance problems. PREREQUI- 
SITE: OA 3101 or consent of instructor. 

OA4304 DECISION THEORY. (3-0). 

Basic concepts, Bayes, admissible, mini- 
max, and regret strategies. Principles of 
choice. Relation of statistical decision func- 
tions to the theory of games. Application in 
the planning of operational evaluation trials. 
PREREQUISITE: OA 3103. 

OA4305 STOCHASTIC MODELS III 
(4-0). 

Lecture topics include, non-stationary 
behavior of Markov processes, point pro- 
cess models, regenerative processes, 
Markovian queueing network models, and 
non-Markovian systems. Applications to 
include reliability, computer system model- 
ing, combat modeling and manpower sys- 
tems. Students are given exercises entail- 
ing data analysis, formulation of probability 
models, and application of models to answer 
specific questions concerning particular phe- 
nomenon. PREREQUISITES: OA 3104, OA 
3301, OA 4301. 
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OA4306 STOCHASTIC PROCESSES I. 
(4-0). 

The Kolmogorov theorem, analytic proper- 
ties of sample functions; continuity and dif- 
ferentiability in quadratic mean; stochastic 
integrals, stationary processes. Stationary 
and non-stationary problems; Martingale 
limit theorems and the invariance principle. 
PREREQUISITE: OA 4103. 

OA4307 STOCHASTIC PROCESSES H. 
(4-0). 

The Kolmogorov theorem, analytic proper- 
ties of sample functions; continuity and dif- 
ferentiability in quadratic mean; stochastic 
integrals, stationary processes. Stationary 
and non-stationary problems; Martingale 
limit theorems and the invariance principle. 
PREREQUISITE: OA 4103. 

OA4308 TIME SERIES ANALYSIS. 
(4-0). 

Second order stationary processes. Har- 
monic analysis of correlation functions. Fil- 
ters and spectral windows. Ergodic proper- 
ties. Problems of inference in time series 
analysis. Box-Jenkins techniques. Intro- 
duction to the analysis of multivariate pro- 
cesses. PREREQUISITE: OA 3301, OA 

3104. 

OA4321 DECISION SUPPORT SYS- 
TEMS. (3-1). 

An introduction to the topic; includes an 
overview of organizational decision making, 
discussion of OR techniques integral to 
DDS, relationships to artificial intelligence 
and expert systems, specialized computer 
languages, and non-traditional techniques 
for handling uncertainty. Current opera- 
tional systems, both military and civilian, 
will be used as examples. PREREQUI- 
SITES: A course in computer programming 
and a course in probability. 

OA4333 SIMULATION METHODOLO- 
GY. (4-0). 

Advanced techniques of model development 
and simulation experimentation. Discussion 
of current research. Actual topics selected 
will depend on interests of students and 
Instructor. PREREQUISITE: OA 3302. 



OA4401 HUMAN PERFORMANCE 
EVALUATION. (4-0). 

Experimental considerations, strategy, and 
techniques in evaluation of human perfor- 
mance characteristics and capabilities. 
Detailed examination of special methods to 
include multivariate designs, psychophysio- 
logical methods. Review of important vari- 
ables affecting human performance and crite- 
ria, measures of effectiveness, and figures of 
merit as indicants of performance quality. 
PREREQUISITE: OA3401. 

OA4402 SKILLED OPERATOR PER- 
FORMANCE. (3-2). 

First part of the course is devoted to an 
examination of the theoretical foundations of 
skilled performance. The second half of the 
course is devoted to the study of the acqui- 
sition, development and prediction of skilled 
operator performance in the operational set- 
ting. PREREQUISITE: OA3401. 

OA4404 OPERATIONS RESEARCH IN 
MAN-MACHINE SYSTEMS. (4-0). 
Application of operations research tech- 
niques to man-machine design and evalua- 
tion problems. Quantitative methods for 
performance will be treated using such con- 
cepts as reliability, information theory, and 
signal detection theory. A portion of the 
course is devoted to summarizing approach- 
es to real world problems incorporating cur- 
rent methods from the literature. PREREQ- 
UISITE: OA 3401, OA 3201, OA 3301 and 
OA 4301 (may be taken concurrently). 



OA4501 SEMINAR IN SUPPLY SYS- 
TEMS. (4-0). 

Asurvey of the supply system for the U.S. 
Navy. Topics include the inventory models 
at all levels for consumables and 
repairables, budget formulation and execu- 
tion, provisioning and allowance lists, 
planned program requirements, transaction 
item reporting and current topics of research 
such as stock migration, and material distri- 
bution studies. PREREQUISITE: OA 3501. 
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OA4502 INVENTORY II. (4-0). 

A study of stochastic inventory models. 
Single period models with time dependent 
costs, constrained multiple item single peri- 
od models, deterministic and stochastic 
dynamic inventory models, the periodic 
review model, the Q-l continuous review 
model. PREREQUISITES: OA 3301, 

OA3501. 

OA4602 CAMPAIGN ANALYSIS. (4-0). 
The development, use and state-of-the-art 
of maritime campaign analysis. Emphasis is 
on formulating the analysis, measures of 
effectiveness, handling assumptions, and 
parametric evaluations. Communicating 
results in speech and writing is an important 
part of the course. Students conduct a pro- 
ject as study team members. They research 
and report on major portions of major U.S. 
Navy analyses. PREREQUISITES: OA 
3103, OA 3302, OA 3601, OA 3602, OA 
4604, and SECRET NOFORN clearance. 
OA4603 TEST AND EVALUATION. 
(3-2). 

This course relates the theory and tech- 
niques of operations research to the prob- 
lems associated with test and evaluation. 
Specific examples of exercise design, recon- 
struction, and analysis are examined. PRE- 
REQUISITES: OA 3104. 

OA4604 WAR GAMING ANALYSIS. 
(4-0). 

Analysis of problems in the design, con- 
struction and application of manual, comput- 
er and interactive gaming. Emphasis is on 
gaming as a means of evaluating Naval 
Warfare tactics. NWISS and NAVTAG 
gaming facilities will be used. PREREQUI- 
SITES: OA 3302 and SECRET NOFORN 
clearance. 

OA4605 OPERATIONS RESEARCH 
PROBLEMS IN NAVAL WARFARE. 
(3-0). 

Analysis of fleet exercises. Changes in tac- 
tics and force disposition arising from the 
ntroduction of nuclear weapons and mis- 
siles. Relationship of air defense to strike 
capability and ASW. Current radar, sonar, 
communications and ECM problems. PRE- 
REQUISITE: OA 3601, OA 4604. 



OA4606 APPLICATIONS OF SEARCH, 
DETECTION AND LOCALIZATION 
MODELS TO ASW. (3-0). 

Applications of search, detection and local- 
ization models to search planning, target 
localization and tracking procedures, and 
ASW sensor evaluation. Both acoustic and 
non-acoustic ASW sensors are considered. 
PREREQUISITES: OS 3601 or OA 4604. 
SECRET NOFORN clearance. 



OA4607 TACTICAL DESIGN AND 
ANALYSIS. (4-0). 

Use of hand-held programmable calculators 
(HPCs) and their application to tactical 
problems in the operational environment. 
Characteristics of currently available HPCs 
will be discussed and compared with special 
emphasis on the use of their more sophisti- 
cated features. Methods for implementing 
environmental, search, localization and 
tracking algorithms on the HPC. Individual 
and/or group projects allow the student to 
apply the concepts presented in class to 
problems in this area of expertise. PRE- 
REQUISITES: O A3 602 or OS 3601 or con- 
sent of instructor and SECRET NOFORN 
clearance. 

OA4608 SOVIET MILITARY OPERA- 
TIONS RESEARCH. (4-0). 

This course provides an introduction to Sovi- 
et military operations research, with an 
emphasis on asymmetries in Soviet and 
American use of military OR. It will focus 
on how OR influences Soviet military theory 
and practice. It will begin by examining the 
Soviet military mind as influenced by the 
Russian/Soviet historical experience, Marx- 
ist- Leninist ideology, and Soviet social and 
military instructions. It will then trace the 
historical development of military OR in the 
Soviet Union and discuss its nature today. 
Students will receive English translations of 
major Soviet works on military OR. PRE- 
REQUISITES: Course on combat modeling 
(e.g. OA 3601 or OA 4654) or consent of 
Instructor, and SECRET NOFORN clear- 
ance. 
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OA4610 MOBILIZATION. (4-0). - 

Introduction to the military and civilian sys- 
tems for mobilization, linear programming 
and simulation formulations of strategic 
mobility and munitions scheduling. Planning 
and controls of the logistics systems, includ- 
ing planning factors and joint operations 
planning. Integration of mobilization with 
Navy operational logistics. 

OA4654 AIRLAND COMBAT MODELS 

I. (4-0). 

Introduction to modeling air/ground combat 
operations with emphasis on detailed 
approaches for modeling small-scale com- 
bat. Topics include: types of models, the 

modeling process, verification, target acqui- 
sition models, target selection, weapon 
accuracy, lethality models, terrain effects, 
tactical decision making, and integration of 
these models into large scale simulation 
models of combat. Models currently in use 
in DOD analysis are used as examples 
throughout the course. PREREQUISITE: 
OA 3301. 

OA4655 AIRLAND COMBAT MODELS 

II. (4-0). 

Modeling of large scale air/ground combat 
operations using aggregated force on force 
combat models. Topics include: Aggrega- 

tion and disaggregation, types of models 
used for large scale operations, firepower 
index and Lanchester equation approaches 
to attrition modeling, movement rate of 
advance models, air warfare models, and air 
allocation, logistics, C3 I process models, 
artificial intelligence applications. Models 
currently in use for DOD analysis are used 
as examples throughout the course. PRE- 
REQUISITE: OA 3301 or consent of the 
Instructor. 

OA470I ECONOMETRICS. (4-0). 
Construction and testing of econometric 
models, analysis of economic time series, 
and the use of multivariate statistical analy- 
sis in the study of economic behavior. PRE- 
REQUISITE: OA 3103. 



OA4702 COST ESTIMATION. (4-0). 
Advanced study in the methods and practice 
of systems analysis with emphasis on cost 
analysis; cost models and methods for total, 
program structures and single projects; rela- 
tionship of effectiveness models and mea- 
sures to cost analysis; public capital budget- 
ing of interrelated projects; detailed exam- 
ples from current federal practices. 
PREREQUISITE: AS 3611 or equivalent. 

OA4703 DEFENSE EXPENDITURE 
AND POLICY ANALYSIS. (4-0). 

A presentation of the major components of 
defense budgeting and policy formulation 
from the standpoint of the three major insti- 
tutions involved, the agency, executive and 
congress. The use of quantitative models of 
institutional behavior is emphasized when 
examining both individual institutions and 
the interaction between them. PREREQUI- 
SITE: AS 3611. 

OA4704 OR TECHNIQUES IN MAN- 
POWER MODELING. (4-0). 

The most frequently applied manpower mod- 
els are studied including Markov Chain and 
Renewal Models using grade and/or length 
of service categories. Statistical techniques 
to estimate relevant attrition and promotion 
rates from cohort and census data are also 
included in the course to provide both longi- 
tudinal and cross-sectional views of person- 
nel systems. Career aspects are analyzed 
with respect to attrition, promotion opportu- 
nity and time to promotion in hierarchical 
systems with or without promotion zones. 
Examples emphasize the personnel sys- 
tems of the military services. PREREQUI- 
SITES: OA 3201, 3301, and 3103. 

OA4910 SELECTED TOPICS IN OPER- 
ATIONS ANALYSIS. (V-0). 

Presentation of a wide selection of topics 
from the current literature. This course may 
be repeated for credit if course content 
changes. PREREQUISITE: A background 
of advanced work in operations research and 
departmental approval. 
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OA4930 READINGS IN OPERATIONS 
ANALYSIS. (V-0). 

This course may be repeated for credit if 
course content changes. PREREQUISITE: 
Departmental approval. Graded on 
Pass/Fail basis only. 

Service Course 

OS08I0 THESIS RESEARCH FOR C3 
STUDENTS (0-0). 

Every student conducting thesis research 
will enroll in this course. 

Upper Division Courses 

OS2101 ANALYSIS OF EXPERIMEN- 
TAL DATA (4-0). 

Introduction to statistical analysis of mea- 
surements and experimental data. Frequen- 
cy distributions, graphical representation. 
Populations and sampling. Principle of least 
squares, estimation of mean and standard 
deviation. Curve fitting and regression, 
propagation of errors. Confidence intervals, 
tests and contingency tables. Elementary 
ANOVA. Relevant probabilistic concepts 
introduced as needed. 

OS2102 INTRODUCTION TO 

APPLIED PROBABILITY FOR ELEC- 
TRICALENGINEERING (4-1). 

First course in probability. Structure of a 
probability model, density, distribution func- 
tions, expectation and variance. Some basic 
models, Binomial, Poisson and Gaussian 
distributions. Conditional probability and 
independence. Joint distributions, covari- 
ance and central limit theorem. Transforma- 
tions of random variables. PREREQUI- 
SITE: MA 1118 or equivalent. 

OS2103 APPLIED PROBABILITY FOR 
SYSTEMS TECHNOLOGY (4-1). 

First course in probability for students in 
operational curricula. Topics include classi- 
cal probability calculation, discrete and con- 
tinuous random variables, basic probability 
distributions, introduction to modeling, 
expectation, variance, covariance and rudi- 
ments of discrete-time processes. Empha- 



sis is on developing familiarity with basic 
concepts and computational skills rather 
than mathematical rigor. Problem session is 
used in part to refresh and reinforce neces- 
sary calculus topics. PREREQUISITE: MA 
1118. 

OS2210 INTRODUCTION TO COM- 
PUTER PROGRAMMING (4-1). 

An introduction to the operation and pro- 
gramming of the mainframe computer and 
portable programmable computers used in 
the ASW Curriculum. The FORTRAN and 
BASIC languages are emphasized. 

Upper Division or Graduate Courses 

OS3001 OPERATIONS RESEARCH 

FOR COMPUTER SCIENTISTS (4-0). 

An introduction to some methodology and 
techniques of operations research that are 
relevant to computer system performance 
modeling and specification. Topics include 
Poisson processes, reliability theory and 
queueing theory. 

OS3002 OPERATIONS RESEARCH 

FOR NAVAL INTELLIGENCE (4-0). 

This course provides an introduction to the 
approach and methods of operations 
research, with special emphasis on military 
applications of interest to intelligence. It 
focuses on the mathematical modeling of 
combat operations and considers intelli- 
gence aspects (particularly Soviet use of 
OR). Students develop basic skills in such 
modeling. Topics include: operational defini- 
tions, measurement of combat effectiveness, 
model validation/verification, and models 
versus modeling. Also included are model- 
ing of processes of target acquisition, fire 
assessment (kill probabilities and target 
coverage), tactical decision making, and 
games. 

OS3003 OPERATIONS RESEARCH 
FOR ELECTRONIC WARFARE (4-0). 
This course deals with applications of quan- 
titative models to operational electronic 
warfare problems, with the underlying idea 
being to make decisions by optimizing some 
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measure of effectiveness (MOE). Topics 
covered include ESM, ECM/ECCM, strike 
warfare. ASMD, and cost-effectiveness 
tradeoffs. PREREQUISITES: Calculus and 
OS 2103. 

OS3004 OPERATIONS RESEARCH 

FOR COMPUTER SYSTEMS MAN- 
AGERS (5-0). 

A one-quarter survey of Operations 
Research techniques of particular interest to 
students in computer systems manage- 
ment. Model formulation, decision theory, 
linear programming, project management 
techniques, inventory models, queueing and 
simulation, reliability and maintainability. 
Examples will illustrate the application of 
these techniques to the management of com- 
puter systems. PREREQUISITES: MA 
2300, OS 3101. 

OS3005 OPERATIONS RESEARCH 

FOR COMMUNICATIONS MAN- 
AGERS (4-0). 

A one-quarter survey of Operations 
Research techniques of particular interest to 
students in communications management. 
Model formulation, decision theory, games, 
linear programming, network flows, CPM 
and PERT, reliability and maintainability, 
Queueing theory, and systems simulation. 
PREREQUISITES: MA 2300, OS 3101 or 
OS 3105. 

OS3006 OPERATIONS RESEARCH 
FOR MANAGEMENT (4-0). 

A survey of problem solving techniques for 
operations research. Topics include deci- 
sion theory, linear programming, models, 
project scheduling, inventory, queueing and 
simulation. PREREQUISITES: MA 2300, 
OS 3101 or OS 3105. 

OS3007 OPERATIONS RESEARCH 
METHODOLOGY (4-0). 

Survey of Operations Research techniques 
not covered in OS 3006. Topics may include 
simulation, search theory, extensions of 
combat models, network flows, and Markov 
chains. PREREQUISITES: OS 3106 and 
OS 3006 concurrently. 



OS3008 ANALYTICAL PLANNING 
METHODOLOGY (4-0). 

A one -quarter survey of operations 

research techniques of particular interest tc 
students in the C3 curriculum, with empha- 
sis on model information. Topics include lin- 
ear and nonlinear programming, integer pro- 
gramming, networks, flow shop and project 
scheduling, decision analysis, queueing and 
simulation. PREREQUISITE: MA 2300. 
OS3101 STATISTICAL ANALYSIS 
FOR MANAGEMENT (4-1). 

A specialized course covering the basic 
methods of probability and statistics with 
emphasis on managerial applications. The 
course includes applications of probability 
models, statistical inference and regressior 
analysis. Computation for these applica- 
tions are carried out on a computer, using 
commercial software packages. Topics ir. 
probability include the binomial, geometric. 
Poisson and normal distributions, risk anc 
expected value. Parametric statistical tech- 
niques include significance testing and confi- 
dence intervals, together with point estima- 
tion of model parameters. Regression anal- 
ysis includes simple linear regression and 
multiple regression, with estimation of 
parameters and tests of hypothesis and con- 
fidence intervals for regression coefficients, 
and the variance of the error term. PRE-, 
REQUISITES: College algebra. 

OS3104 STATISTICS FOR SCIENCE 
AND ENGINEERING (4-0). 

Acquaint the engineering student with the; 
techniques of statistical data analysis with 
examples from quality control, life testing, 
reliability and sampling inspection. His- 
tograms and empirical distributions and ran- 
dom variables are introduced along with 
their probability distributions and associat- 
ed characteristics such as moments and per- 
centiles. Following a brief introduction to 
decision making, standard tests of hypothe- 
ses and confidence intervals for both one 
and two parameter situations are treated. 
Regression analysis is related to least 
squares estimation and associated tests of 
hypotheses and confidence intervals treat- 
ed. PREREQUISITE: Calculus. 
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OS3105 STATISTICAL ANALYSIS 
FOR MANAGEMENT I (4-1). 

The first of a two-quarter course in the use 
of the tools of probability and statistics ori- 
ented toward management applications. 
Skills in numerical computation are devel- 
oped in laboratory periods through the use 
of MINITAB. Emphasis in the lectures is 
placed on modeling problems and interpret- 
ing results. Those aspects of probability 
structure that are germane to distributions 
such as the binomial and normal. Standard 
topics of statistical inference for one and 
two variables are introduced in the settings 
of both hypothesis testing and confidence 
interval estimation. PREREQUISITE: MA 
2300. 

OS3106 STATISTICAL ANALYSIS 
FOR MANAGEMENT II (4-1). 

The second of a two-quarter course in the 
use of the tools of probability and statistics 
oriented toward management applications. 
Using the tools and skills developed in OS 
3105, the course consists of a general study 
of linear models, Analysis of variance for 
one and two way models is followed by sim- 
ple linear and multiple regression including 
such topics as curve fitting, residual analy- 
sis, and stepwise regression, along with 
correlation analysis. Again the computer is 
used as a tool to facilitate computations 
with emphasis on statistical packages for 
large data bases, such as SPSS and SAS. 
The course concludes with a sampling of 
nonparametric procedures. PREREQUI- 
SITE: OS 3105. 

OS3301 SYSTEMS EFFECTIVENESS 
CONCEPTS AND METHODS (4-0). 

An introduction to system reliability, main- 
tainability, and effectiveness analysis. Fail- 
ure (repair) rates and mean times to failure 
(repair). Models for aging and completion. 
Block diagrams and fault trees. Life testing, 
availability, interval reliability, and the syn- 
thesis of reliability, maintainability, and 
effectiveness analysis. PREREQUISITES: 
OS 3105, OS 3106. 



OS3303 COMPUTER SIMULATION 
(4-1). 

Design, implementation and use of digital 
simulation models will be covered with spe- 
cial emphasis on features common to ASW 
problems. War gaming will be discussed 
and a game using the digital computer will 
be played and critiqued by the class. Exer- 
cise planning and analysis will be treated. 
Basic topics are explained including comput- 
er generation of random variates, statistical 
design and monitoring of model progress, 
machine representation of dynamic data 
structures, model verification and validation 
on special purpose simulation and gaming 
languages. PREREQUISITES: OS 2103, 
OS 3604 or equivalent, and a working 
knowledge of FORTRAN programming. 



OS3401 HUMAN FACTORS ENGI- 
NEERING (3-0). 

An introduction to human factors engineer- 
ing for students in fields such as engineer- 
ing. Designed to give the student an appre- 
ciation of man’s capacities and limitations 
and how these can affect the optimum 
design of the man-machines system. 
Emphasis on integration of human factors 
into the system development cycle consider- 
ing such topics as manpower/personnel 
costs, control and display design, human 
energy expenditure, physiological costs, and 
evaluation systems. PREREQUISITE: A 

previous course in probability and statistics. 



OS3402 HUMAN VIGILANCE PERFOR- 
MANCE (3-1). 

Course involves an examination of man’s 
attentiveness and capability in the detection 
of changes in stimulus events over pro- 
longed periods of observation. Topics to be 
covered include theories of vigilance; task, 
signal, subject and environmental influences 
on performance, physiological and psycho- 
logical responses and vigilance performance 
measurement. This course id designed for 
the ASW curriculum. PREREQUISITE: 
None. 
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OS3403 HUMAN FACTORS IN ELEC- 
TRONIC WARFARE (3-1). 

This course will provide the student with 
the ability to evaluate and predict human 
performance in specified operational environ- 
ments. The effect? of stress factors such as 
noise, temperature, motion, work load, etc., 
on various aspects of human performance 
will be studied. Students will identify the 
control and display requirements or an EW 
system and design a workspace to accom- 
modate an EW data reduction/analysis sys- 
tem. PREREQUISITE: OS3604. 

OS3404 MAN-MACHINE INTERAC- 
TION (3-2). 

An introduction to the man-machine inter- 
face problems in C3. Information, display 
and human communication' requirements for 
effective C3. Applied orientation with stu- 
dent receiving his own computerized mail- 
box on the ARPANET enabling him to expe- 
rience message handling systems, query 
languages, computer to computer communi- 
cations between the U.S. and Europe, com- 
mand and control applications programs, file 
transfer between host computers, etc. PRE- 
REQUISITES: Enrollment in C3. 

OS3601 SEARCH, DETECTION, AND 
LOCALIZATION MODELS (4-0). 

An introduction to the decision problems 
associated with Navy detection systems. 
The relation of detection models to search 
and localization models, measures of effec- 
tiveness of search/detection systems, and 
the optimum allocation of search effort are 
discussed. This course is designed for the 
ASW curriculum. PREREQUISITES: OS 
2103 and SECRET clearance. 

OS3602 INTRODUCTION TO COM- 
BAT MODELS AND WEAPONS EFFEC- 
TIVENESS (4-1). 

This course deals with the application of 
quantitative models to military problems. 
Topics include Lanchester’s theory, game 
theory, reliability theory, systems effective- 
ness, and war gaming. This course is 
designed for the ASW curriculum. PRE- 
REQUISITES: OS 2103 and MA 2129. 



OS3603 SIMULATION AND WAR 
GAMING (3-1). 

Design, implementation and use of digital 
simulation models will be covered with spe- 
cial emphasis on features common to C3 
and EW problems. War gaming will be dis 
cussed and a game using the digital comput- 
er will be played and critiqued by the class 
Exercise planning and analysis will be treat- 
ed. Basic topics are explained including 
computer generation of random variates, 
statistical design and monitoring of model 
progress, machine representation of dynam- 
ic data structures, model verification and 
validation on special purpose simulation and 
gaming languages. PREREQUISITES: OS 
2103, OS 3604 or equivalent, and a working 
knowledge of FORTRAN programming, and 
SECRET clearance. 

OS3604 DECISION AND DATA ANAL- 
YSIS (4-0). 

This course provides an introduction to the 
techniques of decision analysis, statistics 
and data analysis. It is primarily for stu- 
dents in the ASW, EW and C3 curricula. 
Emphasis is placed on the analysis of data 
and decision making in the ASW, EW and 
C3 environments. PREREQUISITES: OS 

2103 or equivalent. 

OS3636 ARCHITECTURE OF C3I SYS- 
TEMS (4-0). 

This course is primarily intended for stu- 
dents in the command and control program. 
It provides on introduction to the evaluation 
and modeling of command-control-communi- 
cations-and intelligence (C3I) systems, 
with an emphasis on the comparative anato- 
my of Blue and Red systems and opera- 
tional intelligence. The student is intro- 
duced to concepts pertaining to the design, 
functioning, and evaluation of such large- 
scale systems and their architecture. PRE- 
REQUISITES: U.S. citizenship and TOP 
SECRET clearance with eligibility for SBI. 

OS3637 SOVIET OPERATIONS AND 
SYSTEMS (4-0). 

This course is intended for students in any 
of the operational curricula (but primarily the 
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C3 program). It provides an introduction to 
Soviet thinking, conceptualization of military 
affairs, systems, and operations. Soviet 
control concepts, including troop control, 
control of combat means, and the role of 
automation, are emphasized. The systems 
approach to integrating different types of 
intelligence data to support U.S. defense 
(including command) decision making is con- 
sidered. The course stresses the under- 
standing of Soviet key words and concepts 
in military affairs. PREREQUISITES: U.S. 
citizenship and TOP SECRET clearance 
with eligibility for SI/S AO. 

OS3702 MANPOWER REQUIRE- 
MENTS DETERMINATION (4-0). 

The objective is to enable the student to use 
some of the tools of industrial engineering in 
the determination of the quantity and quality 
of manpower required in military systems. 
Techniques include motion and time study, 
work sampling, predetermined time stan- 
dards, work design and layout, materials 
handling, procedures review and process 
design. Applications for ship and squadron 
manning documents and SHORESTAMPS 
are included. PREREQUISITES: OS 3006, 
orOA 3201 and OA3301. 

Graduate Courses 

OS4601 TEST AND EVALUATION 
(4-0). 

Designed for system technology students, 
this course examines problems associated 
with tests and evaluations of weapon sys- 
tems and tactics. Included are concepts 
from experimental design, regression analy- 



sis. Realistic data sets and examples are 
discussed and analyzed. PREREQUISITE: 
Inferential statistics. 

OS4602 C3 SYSTEMS EVALUATION 
(2-4). 

This course is designed for Systems Tech- 
nology students in the Command, Control 
and Communications Curriculum. The 
course deals with techniques for the design, 
implementation and analysis of experiments 
or exercises aimed at the test and evalua- 
tion of systems, tactics, or operational con- 
cepts. Course topics include modeling, 
experimentation methodology, design of 
experiments, multi-criteria decision analy- 
sis, reliability, and man-machine interac- 
tion. Case studies and real data will be 
examined and students will actively partici- 
pate in evaluations through laboratory 
experiments. PREREQUISITES: OS 3008, 
OS 3603, OS 3604, SECRET NORFORN 
clearance. 

OS4701 MANPOWER AND PERSON- 
NEL MODELS (4-0). 

The objective of this course is to introduce 
the student to the major types of manpower 
and personnel models for estimating the 
effects of policy changes on the personnel 
system. Topics include longitudinal and 
cross-section models, optimization models, 
data requirements and validation. Applica- 
tions in the form of current military models 
are included. PREREQUISITES: OS 3006, 
and OS 3106. 
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Robert Louis Armstead, Associate 
Professor (1964); PhD, University 
of California at Berkeley, 1964. 

Anthony A. Atchley, Associate 
Professor (1985); PhD, University 
of Mississippi, 1985. 

Steven Richard Baker, Assistant 
Professor (1985); PhD, University 
of California at Los Angeles, 1985. 

Fred Ramon Buskirk, Professor, 
(1960); PhD, Case Institute of Tech- 
nology, 1958. 
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Chairman: 

Karlheinz E. Woehler, Professor, 
Code 61Wh, Spanagel Hall, Rm. 100, 
(408) 646-2486, AV 878-2486. 

Associate Chairmen: 

Administration: 

William B. Zeleny, Assoc. Professor, 
Code 61Z1, Spanagel Hall, Rm. 206C, 
(408) 646-2952, AV 878-2952. 

Instruction: 

Robert L. Armstead, Assoc. Prof., 
Code 61Ar, Spanagel Hall, Rm. 112, 
(408) 646-2125, AV 878-2125. 

Expertise in the Department of Phys- 
ics and efforts in research and teach- 
ing of graduate specialization courses 
for the last twenty years can be sum- 
marized under the heading “physics of 
propagation phenomena in realistic, 
complex environments”. Specialized 
course sequences are offered in the fol- 
lowing areas: 

1. Optical Signal Propagation and 
Detection. 

2. Directed Energy Weapons Sys- 
tems. 

3. Nuclear Weapons and their Ef- 
fects. 

4. Underwater Acoustics. 

5. Physics of the Space and Satellite 
Environment. 

6. Physics of Solids and Solid State 
Devices. 

7. Stochastic Physics of Large Scale 
Systems. 

8. Classical Field Theory. 

All of these specializations, except the 
last, are of obvious relevance to mod- 
ern and future weapons technologies. 
The faculty supports an ongoing re- 
search program in these areas, and stu- 
dent thesis topics are available in all of 
them. 

DEGREE REQUIREMENTS 

The Department of Physics offers 
the MS degree in Physics and in Engi- 



neering Science. In addition, the Ph.D. 
is offered by the Department. Upon ap- 
proval by the Department, courses 
taken at other institutions may be ap- 
plied towards satisfying degree re- 
quirements. 

MASTER OF SCIENCE IN PHYSICS 

A candidate for the degree Master of 
Science in Physics must complete sat- 
isfactorily a program of study which 
includes a minimum of 30 quarter 
hours of physics courses (not including 
thesis) distributed among courses at 
the graduate level; of these 30 hours at 
least 15 hours must be at the 4000 level. 
Upon approval of the Chairman of the 
Physics Department, a maximum of 4 
hours of courses taken in another de- 
partment may be applied toward sat- 
isfying the above requirements. In lieu 
of the preceding requirements, stu- 
dents who are qualified to pursue grad- 
uate courses in physics when they ar- 
rive at the Naval Postgraduate School 
may complete a minimum of 20 hours 
entirely of 4000 level physics courses. 
In addition, all students must present 
an acceptable thesis. 

The following specific course require- 
ments must be successfully completed 
for a student to earn the degree of Mas- 
ter of Science in Physics: 

a. Thermodynamics and Statistical 
Mechanics — the student must take a 
two-quarter sequence or present 
equivalent preparation in this area. 

b. A course in Advanced Mechanics 
or Quantum Mechanics. 

c. A course in Electromagnetism at 
the 4000 level. 

d. An advanced course in Modern 
Physics. 

e. Specialization, to include at least 
two advanced courses in an area of 
specialization. 

Programs leading to the Master of Sci- 
ence degree in Physics must be ap- 
proved by the Chairman of the Depart- 
ment of Physics. 
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MASTER OF SCIENCE 
IN ENGINEERING SCIENCE 

Students of the Weapon Systems En- 
gineering Curriculum (530) who elect a 
Physics area as their specialization op- 
tion will receive the degree Master of 
Science in Engineering Science. The 
program must include at least 36 credit 
hours of graduate work in engineering, 
science and mathematics, at least 12 of 
which must be at the 4000 level. Of 
these 36 hours, at least 20 hours, in- 
cluding work at the 4000 level, must be 
in the Department of Physics. This will 
be the major department, and cogni- 
zance over the specialization course se- 
quences, thesis research areas and the 
degree resides with the Chairman of 
the Department of Physics. 

In addition to the major, the program 
must contain at least 12 hours at the 
graduate level in courses representing 
areas other than the major. 

The candidate must present an ac- 
ceptable thesis on a topic given prior 
approval by the Department of Phys- 
ics. Final approval of the program 
leading to the Master of Science in En- 
gineering Science with major in Phys- 
ics shall be obtained from the Chair- 
man of the Department of Physics. 

DOCTOR OF PHILOSOPHY 

The PhD degree is offered in the De- 
partment in several areas of specializa- 
tion which currently include Acoustics, 
Atomic Physics, Solid State Physics, 
Theoretical Physics, Nuclear Physics 
and Plasma Physics. 

Requirements for the degree may be 
grouped into 3 categories: courses, 
thesis research and examinations in 
major and minor fields. 

The required examinations are out- 
lined under the general school require- 
ments for the Doctor’s degree. In ad- 
dition to the school requirements, the 
Department requires a preliminary ex- 
amination to show evidence of accepta- 
bility as a doctoral student. 

The usual courses to be taken by the 
candidate include Classical Electro- 
dynamics, Quantum Mechanics and 



Statistical Physics. (PH 4371, 4971, 
4972, 4973, 4771, 4772.) Suitable elec- 
tives are to be chosen in physics and 
the minor fields, mainly from the list of 
graduate level courses. 

PHYSICS LABORATORIES 

The physics laboratories are equip- 
ped to carry on instruction and re- 
search work in atomic physics, nu- 
clear physics, solid state physics, elec- 
tro-optics, plasma physics, spectrosco- 
py, and acoustics. 

The 100 MeV electron liner accel- 
erator provides a pulsed electron beam 
of 1 microampere average current and 
is used for radiation studies. This ma- 
chine is being augmented by a Puls- 
erad 112 single pulse electron acceler- 
ator producing a 1.8 MeV, 40 kiloam- 
pere beam of 50 nanosecond duration. 
Both machines are suitable for studies 
of radiation effects in semiconductor 
devices and electromagnetic pulse 
generation. 

The electro-optics laboratory uses 
imaging and detecting systems from 
the far infrared to the visible range in- 
cluding instrumentation for seagoing 
experiments in optical propagation. 
The laser laboratory contains a giant 
pulse laser and associated detection 
equipment for the visible spectrum as 
well as a high power laser in the IR 
region. 

The spectroscopy equipment in- 
cludes two infrared spectrophoto- 
meters and a near IR-visible-UV spec- 
trophotometer. The spectroscopic data 
center contains a comprehensive com- 
pilation of the known energy levels and 
atomic spectral lines in the vacuum 
ultraviolet range. 

The acoustics laboratory equipment 
includes a large anechoic chamber, a 
small reverberation chamber, and a 
multiple-unit acoustics laboratory for 
student experimentation in airborne 
acoustics. Sonar equipment, test and 
wave tanks, and instrumentation for 
investigation in underwater sound 
comprise the underwater acoustics lab- 
oratory. 
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DEPARTMENTAL COURSE 
OFFERINGS 

PHYSICS 

PH0110 REFRESHER PHYSICS (5-3). 
(Meets last 6 weeks of quarter). 

NON-CREDIT. A six-week refresher 
course of selected topics from elementary 
mechanics for incoming students. Typical 
topics are kinematics, Newton’s Laws, the 
concepts of work, energy, and linear momen- 
tum, and simple harmonic motion. Vector 
algebra and some aspects of calculus are 
developed as needed and their use is 
emphasized. The two ninety-minute labora- 
tory periods are devoted to guided problem 
solving. PREREQUISITES: Previous col- 
lege courses in elementary physics and inte- 
gral calculus. 

PH0499 ACOUSTICS COLLOQUIUM 
( 0 - 1 ). 

Reports on current research, and study of 
recent research literature in conjunction 
with the student thesis. PREREQUISITE: 
A course in acoustics. 

PH0810 THESIS RESEARCH (0-0). 

Every student conducting thesis research 
will enroll in this course. 

PH0999 PHYSICS COLLOQUIUM (NO 
CREDIT) (0-1). 

Discussion of topics of current interest by 
NPS and outside guest speakers. 

Lower Division Courses 

PH1111 FUNDAMENTALS OF 

PHYSICS I: MECHANICS (4-2). 

Vector algebra, kinematics, dynamics, work 
and energy, linear and angular momentum, 
conservation laws, rotational kinematics 
and dynamics, statics, simple harmonic 
oscillator, gravitation. PREREQUISITE: A 
course in calculus (may be taken concurrent- 
ly)- 



PH1121 PHYSICS I: MECHANICS 

(4-2). 

Vector algebra, particle kinematics in one 
and two dimensions, Newton’s laws of 
motion, particle dynamics, work, kinetic and 
potential energy, conservation of energy, lin- 
ear momentum and its conservation laws, 
collisions, rotational kinematics and dynam- 
ics, equilibrium of rigid bodies, oscillations 
and gravitation. PREREQUISITE: A course 
in calculus (may be taken concurrently). 

PH1312 FUNDAMENTALS OF 

PHYSICS n: ELECTRICITY AND 

MAGNETISM (4-2). 

Electric field and potential, Gauss’ Law, 
capacitors, simple DC circuits, magnetic 
field, inductance. Maxwell’s equations, elec- 
tromagnetic waves. PREREQUISITES: 
PH1111 or equivalent. 

PH1322 PHYSICS n: ELECTRICITY 
AND MAGNETISM (4-1). 

Electric charge, Coulomb’s Law, electric 
field and potential, Gauss’ Law, capacitors 
and dielectrics, current and resistance, 
EMF and simple circuits, magnetic field, 
Ampere’s Law, Faraday’s Law, inductance, 
electromagnetic oscillations and waves, 1 
Maxwell’s equations. PREREQUISITE: 
PHI 121 or equivalent. 

Upper Division Courses 

I 

PH2001 PHYSICS THESIS OPPORTU- 
NITIES (1-0). 

This course is designed for students inter- 
ested in choosing and pursuing a Master’s 
thesis in physics. Members of the faculty of 
the Department of Physics having research 
projects suitable for Master’s degree the- 
ses will give presentations on their pro- 
jects. The course is given in the pass/fail 
mode. PREREQUISITE: At least 7 quarter- 
hours of physics courses. 

PH2012 PHYSICS LABORATORY I 
(3-2). 

Introduction to data acquisition and analy- 
sis. Statistical analysis of data. Estimation 
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and propagation of error. Graphical tech- 
niques of data presentation and linear 
regression analysis for linear and linearized 
two parameter functions. Distribution func- 
tions and hypothesis testing. Transduction, 
transfer functions and instrumentation. 
Sampling, digitization and their associated 
errors. Computer controlled data acquisi- 
tion. PREREQUISITE: A course in basic 
physics and a course in calculus. 

PH2013 PHYSICS LABORATORY II 

( 2 - 2 ). 

The second course in a two quarter 
sequence on laboratory measurements and 
analysis techniques. Fourier analysis, sig- 
nals in noise, phase sensitive detection, 
time windowing and averaging. PREREQ- 
UISITE: PH2012. 

PH2119 OSCILLATION AND WAVES 
(4-2). 

An introductory course designed to present 
mechanics to students studying acoustics. 
Kinematics, dynamics, and work energy con- 
sideration for the free, damped, and driven 
oscillators. The wave equation for 
transverse vibration of a string, ideal and 
realistic boundary conditions, and normal 
modes. Longitudinal waves in bars. 
.Transverse waves on rectangular and circu- 
lar membranes. Vibrations of plates. Labo- 
ratory periods include problem sessions and 
experiments on introduction to experimental 
techniques and handling of data; the simple 
harmonic oscillator analog; transverse 
waves on a string; and transverse, longitudi- 
nal, and torsional waves on a bar. PRE- 
REQUISITE: Courses in differential equa- 
tions and basic physics. 

PH2151 MECHANICS I - PARTICLE 
MECHANICS (4-1). 

After a review of the fundamental concepts 
of kinematics and dynamics, this course con- 
centrates on those two areas of dynamics of 
simple bodies which are most relevant to 
applications in Weapon Systems Engineer- 
ing: vibrations and projectile motion. Top- 
ics include: damped and driven oscillations, 



rotating coordinate systems, projectile 
motion with atmospheric friction, and satel- 
lite orbits. PREREQUISITE: PHI 121 or 
equivalent; MA2121 or equivalent course in 
ordinary differential equations (may be con- 
current). 

PH2203 TOPICS IN BASIC PHYSICS: 
WAVES AND OPTICS (4-0). 

A course to provide physical background to 
wave motion, acoustics , and optics for stu- 
dents in the Electronic Warfare Curriculum, 
and to provide applications of analytical 
techniques to physical problems. Areas 
covered are harmonic motion-differential 
equations, complex notation, damped vibra- 
tion and resonance; wave motion 
(properties of waves, sound waves, electro- 
magnetic waves, light waves, optics), geo- 
metrical and wave optics. PREREQUI- 
SITES: MAI 112, MA2129 and MA2181 
taken concurrently. 

PH2207 FUNDAMENTALS OF ELEC- 
TRO-OPTICS (4-0). 

This course is designed to provide the back- 
ground knowledge for electro-optics to stu- 
dents in interdisciplinary curricula. Topics 
discussed include: matrix formulation of 
optics, catoptric and catadioptric systems, 
diffraction, behavior of gaussian profile 
beams, Fourier optics and resolution, atmo- 
spheric transmission, atomic and molecular 
energy states, line shapes, band theory of 
semiconductors, the p-n junction, light emit- 
ting diodes, stimulated emission, and 
lasers. PREREQUISITES: MA3139 and 

PH2304 (or equivalent). 

PH2223 PHYSICS III: OPTICS (4-2). 
Geometrical optics; reflection and refraction 
of rays at plane and spherical surfaces; mir- 
rors, plane and spherical; lenses, thick lens- 
es and lens aberration; matrix methods for 
thick lenses and lens systems. Physical 
optics, wave equation, phase and group 
velocity. Fourier transforms, interference, 
diffraction, polarization, birefringence. PRE- 
REQUISITES: PH 1322 and a course in dif- 
ferential equations. 
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PH2304 TOPICS IN BASIC PHYSICS: 
ELECTROMAGNETISM (2-0). 

This course follows PH2203. Basic con- 
cepts of electric and magnetic fields are 
introduced and their interaction with charges 
and currents discussed. The experimental 
laws are used to develop Maxwell’s Equa- 
tions, and simple solutions to these equa- 
tions are considered.. PREREQUISITES: 
PH2203 or equivalent, and mathematics 
through vector analysis and ordinary differ- 
ential equations. 

PH2351 ELECTROMAGNETISM (4-1). 
Electrostatic fields in vacuum and 
dielectrics, Poisson’s and Laplace’s equa- 
tions, electrostatic energy, electric current. 
The magnetic field of steady currents, Biot- 
Savart and Ampere’s Laws, vector poten- 
tial, magnetic properties of matter. Electro- 
magnetic induction and Faraday’s Law. 
Magnetic energy. PREREQUISITES: 
PHI 322 or equivalent, MA2047 or equiva- 
lent. 

PH2401 INTRODUCTION TO THE 
SONAR EQUATIONS (3-0). 

A discussion of each term of the sonar equa- 
tions, with application to the detection, 
localization, and classification of underwater 
vehicles. Topics include ray acoustics, sim- 
ple transmission loss models, tonals, spec- 
trum and band levels, directivity index, array 
gain, doppler shift, and detection threshold. 
This course is intended primarily for stu- 
dents in the Antisubmarine Warfare curricu- 
lum and is given in a "structured" PS I 
mode. (May be taken through Continuing 
Education as mini-courses PH2474-76). 
PREREQUISITE: Precalculus mathematics. 

PH2410 ANALOG ELECTRONICS AND 
SIGNAL CONDITIONING FOR ACOUS- 
TICS (3-2). 

Applications of simple integrated circuits to 
acoustical measurements including op -amp 
filters and amplifiers, voltage controlled 
oscillators and frequency-to-voltage con- 
verters. Sources of noise (thermal and 
quantization) in electro-acoustic systems. 
Techniques of noise reduction in the ffeqen- 



cy and time domains including signal inte- 
gration and time averaging, digital and ana- 
log Fourier analysis, phase sensitive detec- 
tion and time domain auto- and cross- 
correlation analysis. PREREQUISITES: 
PH2012 and EC2170. 

PH2502 INTRODUCTION TO SPACE 
MECHANICS (4-0). 

A review of the basic concepts of Newtoni- 
an mechanics. Inverse square force law, 
geometric and energy relations for simple 
orbits, equations for rocket motion. Defini- 
tions and properties of electric and magnetic 
fields. Motion of charged particles in elec- 
tric and magnetic fields. PREREQUISITES: 
Basic physics and calculus. 

PH2511 INTRODUCTION TO 

ORBITAL MECHANICS (4-0). 

Review of geometric and energy relations of 
Keplerian orbits. Coordinate systems for 
orbit determinations. Basic orbital maneu- 
vers. Time of flight. Ballistic missile trajec- 
tories. Lunar and planetary orbits. PRE- 
REQUISITES: A course in Basic Mechanics 
(including vectors) and a course in ordinary 
differential equations. 

PH2681 INTRODUCTORY QUANTUM 
PHYSICS (4-2). 

Special relativity plus the fundamental con- 
cepts of quantization in modern physics. 
Topics include the Bohr atom, blackbody 
radiation, wave-particle duality, the 
Schroedinger equation and its application to 
potential barriers and wells, and to the har- 
monic oscillator and the hydrogen atom. 
Also the Pauli exclusion principle, spin and 
angular momentum. PREREQUISITE: 
PH2223. A Course in theoretical physics 
(PH3990) desirable but not mandatory. 

PH2724 PHYSICS IV: THERMODY- 
NAMICS (4-0). 

Equations of state; the concepts of tempera- 
ture, heat and work; the first law of thermo- 
dynamics; heat engines and refrigerators; 
entropy and the second law of thermody- 
namcs; thermodynamic potentials; phase 
equilibrium; kinetic theory; equipartition the- 
orem; transport phenomena. PREREQUI- 
SITES: PHI 121 and a course in multivari- 
able calculus. 
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PH2810 SURVEY OF NUCLEAR 
PHYSICS (4-0). 

An introduction to the basic concepts of 
-mclear physics with emphasis on neutron 
physics and nuclear reactors. Atomic nature 
of matter, wave particle duality, energy lev- 
els. Basic nuclear properties, radioactivity, 
neutron reactions. Elements of fission and 
: usion reactors. PREREQUISITE: Basic 

Physics. 

PH2911 INTRODUCTION TO COMPU- 
TATIONAL PHYSICS (2-2). 

An introduction to the role of computation in 
modern physics, with emphasis on the pro- 
gramming of current physics problems. 
Includes an introduction to mainframe opera- 
tions in both the time-sharing and batch 
environments. Algorithmic design and 
structured programming will be empha- 
sized. Exercises, chosen to emphasize 
physical objectives, will be assigned in 
WATFIV and FORTRAN. PREREQUI- 
SITE: A Basic Physics course. 

Upper Division or Graduate Courses 

PH3002 NON-ACOUSTIC SENSOR SYS- 
TEMS (4-0). 

'This course covers the physical principles 
underlying the operation of a number of oper- 
ational and proposed non-acoustic sensor 
systems. Geomagnetism, magnetometers 
and gradiometers, MAD signatures, optical 
and IR transmission in the atmosphere and 
in sea water. FLIR and radar systems for 
ASW. Exotic detection schemes. PRE- 
REQUISITES: PH3306, EO 3720, SECRET 
clearance. 

PH3006 WEAPONS SYSTEMS AND 
WEAPONS EFFECTS (4-0). 

This course will cover technical aspects of 
three areas of modem weapons systems: 
Nuclear weapons and effects on personnel, 
equipment and structures; principles of 
directed energy weapon concepts and their 
interactions with targets; space based 
defense system concepts. PREREQUI- 
SITE: SE3301 or equivalent. 



PH3152 MECHANICS II - EXTENDED 
SYSTEMS (4-1). 

The principles of dynamics are applied to 
real extended bodies. Topics include: princi- 
ples of rocket propulsion, rotational motion 
of axisym metric bodies and its application to 
projectile spin and gyroscopic motion. An 
introduction to generalized methods of 
description of dynamic systems is given and 
the general behavior of complex vibrating 
systems is studied. PREREQUISITE: 
PH2151. 



PH3161 FLUID DYNAMICS (4-1). 

This course emphasizes the dynamics of 
real compressible fluids. The basic proper- 
ties of fluids are introduced and the concepts 
of fluid kinematics, stress, and strain are 
discussed. Both the control volume and dif- 
ferential equation approaches are applied to 
the flow of viscous fluid. The laws of simi- 
larity are developed, and the significance of 
Reynolds, Fraude, and Mach number dis- 
cussed. Topics covered include laminar and 
turbulent flow, isentropic subsonic channel 
flow, supersonic flow in nozzels, and two- 
dimensional supersonic’ flow. PREREQUI- 
SITE: PH2151 or equivalent. 

PH3166 PHYSICS OF UNDERWATER 
VEHICLES (4-2). 

This course emphasizes the dynamics of 
real incompressible liquids. The basic prop- 
erties of fluids are introduced and the con- 
cepts of fluid kinematics, stress, and strain 
are discussed. Both the control volume and 
the differential equation approaches are 
applied to the flow of a viscous fluid. The 
laws of similarity are developed, and the 
significance of Reynolds, Fraude, and Mach 
numbers are discussed. Topics covered 
include laminar flow, turbulent flow, bound- 
ary layer theory, and the calculation of lift 
and drag. One or more special topics may 
be discussed (surface waves, cavitation, 
and the fluid-dynamic generation of sound) 
depending upon the interests of the instruc- 
tor and students. PREREQUISITE: 
PH2151 or equivalent. 
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PH3208 ELECTRO-OPTIC PRINCI- 
PLES AND DEVICES (4-1). 

This course is designed to provide students 
in inter-disciplinary programs with an under- 
standing of the principles and capabilities of 
the component devices comprising military 
electro -optic and infrared systems. Topics 
treated include: atmospheric extinction, tur- 
bulence, thermal blooming and breakdown, 
adaptive optics, thermal radiation, target 
signatures, backgrounds, electro-optic and 
acousto-optic devices, reticles and other 
trackers, detector characteristics, noise and 
cooling, television, CCD, CID and scanning 
imagers. Laboratory work provides hands- 
on familiarity with these devices. This 
course is taught in a six week period. PRE- 
REQUISITES: PH2203, PH2207, MA3139 

or equivalent. 

PH3252 ELECTRO-OPTICS (4-0). 

This course treats the properties of electro - 
optic systems together with the basic physi- 
cal principles involved. Topics included are: 
diffraction and Fourier transform methods; 
optical data processing; holography; Fresnel 
equations, evanescent waves, film and fiber 
optics; Gaussian beams and laser res- 
onators; molecular spectra, transition proba- 
bility, line widths, and laser gain; specific 
lasers, Q-switching and mode locking; semi- 
conductors, Brillouin zones, junction diodes, 
photodetection, light emitting diodes and 
diode lasers. PREREQUISITES: PH3352, 

PH3683, or equivalents. 

PH3306 ELECTROMAGNETIC WAVE 
PROPAGATION (4-0). 

This course is designed for the ASW cur- 
riculum. An introduction to Maxwell’s equa- 
tions and the basic properties of eletro mag- 
netic wave propagation in various media and 
the interface between media. These con- 
cepts are applied to wave propagation in the 
sea, the atmosphere and the ionosphere. 
Basic properties of antennas and wave- 
guides. PREREQUISITES: A basic course 
in electricity and magnetism, vectors, and 
differential equations. 



PH3352 ELECTROMAGNETIC 

WAVES (4-0). 

Maxwell’s equations. Plane waves in vacu- 
um and dielectrics, boundary conditions, 
energy density and Poynting vector. Polar- 
ization. Reflection and refraction at dielec- 
tric and conducting boundaries for normal 
and oblique incidence. Electromagnetic 
propagation in conductors, with emphasis on 
sea water, metals, and the ionosphere. 
Waveguides. PREREQUISITE: PH 2351. 



PH3360 ELECTROMAGNETIC WAVE 
PROPAGATION (4-1). 

Introduction to vector fields and the physical 
basis of Maxwell’s equations. Wave propa- 
gation in a vacuum, and in dielectrics and 
conductors. Reflection and refraction at the 
interface between media. Guided waves, 
radiation from a dipole, and waves in the 
ionosphere. PREREQUISITES: MA2121 
and either PH1312 or PH1322. 



PH3402 UNDERWATER ACOUSTICS 
(4-1). 

The third of a four-course sequence in 
acoustics for students in the ASW curricu- 
lum, this course is an analytical study of 
those aspects of underwater sound that 
influence the sonar equations. Topics 
include: The wave equation in fluids; acous- 
tic properties of fluids; plane, spherical, and 
cylindrical waves; absorption of sound in 
sea water; simple sources; transducer prop- 
erties and sensitivities; surface interference; 
three-element array; normal and oblique 
incidence reflection and transmission at 
boundaries; image theory and the shallow- 
water channel; continuous line source and 
the plane circular piston; radiation 
impedance; linear arrays with steering; the 
Eikonal Equation and ray theory. Laborato- 
ry experiments include advanced acoustic 
instrumentation, longitudinal waves in an 
air-filled tube, surface interference, proper- 
ties of underwater transducers, and the 3- 
element array. PREREQUISITES: PH2119 
or equivalent. 
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PH3406 PHYSICS OF SOUND IN THE 
OCEAN (4-2). 

A survey of physical acoustics with empha- 
sis on the generation, propagation, and 
detection of sound in the ocean. Topics 
include complex variables and phasers;the 
acoustic wave equation and its limitation in 
fluids; solutions for plane and diverging 
waves; ray acoustics; radiation of sound; 
reflection from boundaries; normal mode 
propagation in the ocean; effects of inhomo- 
geneities and sound absorption; term by 
term analysis of the sonar equations empha- 
sizing transmission loss models and detec- 
tion threshold models; properties of trans- 
ducers for underwater sound. Laboratory 
experiments include surface interference, 
spectral analysis of noise, normal modes, 
waveguides, and acoustical sources. PRE- 
REQUISITES: A course in general physics, 
and a course in partial differential equations. 

PH3410 FIBER-OPTIC SYSTEMS FOR 
ACOUSTICS (3-2). 

Introduction to the physics of electro-optical 
sources (lasers and LED’s) and photode- 
tectors and the principles of light propaga- 
tion in optical fibers. Fiber-optic communi- 
cation system considerations including com- 
ponent specification, data rates and power 
budget. Introduction to fiber-optic sensing. 
PREREQISITES: PH2410, PH3660 and 

EC2500. 

PH3451 FUNDAMENTAL ACOUS- 
TICS (4-2). 

Development of, and solutions to, the acous- 
tic wave equation in fluids. Propagation of 
plane, spherical and cylindrical waves in flu- 
ids, sound pressure level, intensity, and 
specific acoustic impedance. Normal and 
oblique incidence reflection and transmis- 
sion from plane boundaries. Transmission 
through a layer. Image theory and surface 
interference. Sound absorption and disper- 
sion for classical and relaxing fluids. Acous- 
tic behavior of sources and arrays, continu- 
ous line source, plane circular piston, radia- 
tion impedance, and the steered line array. 
Transducer properties, sensitivities, and cal- 
ibration. Laboratory experiments include 



longitudinal waves in an air-filled tube, sur- 
face interference, properties of underwater 
transducers, three-element array, reciproci- 
ty calibration, speed of sound in water, and 
absorption in gases. PREREQUISITE: 
PH2119. 

PH3452 UNDERWATER ACOUSTICS 
(4-2). 

This course is a continuation of PH3451. 
Lumped acoustic elements and the resonant 
bubble. Normal modes in rectangular, cylin- 
drical and spherical enclosures. Steady- 
state response of acoustic waveguides of 
constant cross section, propagating and 
evanescent modes, and group and phase 
speeds. Transmission of sound in the 
ocean, the Eikonal Equation and necessary 
conditions for ray theory, and refraction and 
ray diagrams. Sound propagation in the 
mixed layer, the convergence zone, and the 
deep sound channel. Passive sonar equa- 
tion, ambient noise, and doppler effect and 
bandwidth considerations. Active sonar 
equations, target strength and reverbera- 
tion. Laboratory experiments include 
Helmholtz resonators, normal modes in 
cylindrical enclosures, water-filled waveg- 
uide, and noise analysis. PREREQUISITE: 
PH3451. 

PH3458 NOISE, SHOCK AND VIBRA- 
TION CONTROL (4-0). 

The application of the principles of acoustics 
and mechanics to the problems of controlling 
noise, vibration and mechanical shock. Top- 
ics include linear mechanical vibrations; 
introduction to vibrations of non-linear sys- 
tems; damping mechanisms; vibration and 
shock isolation; noise generation and con- 
trol; effects of noise on man; application to 
problems of Naval interest such as ship qui- 
eting and industrial noise control. PRE- 
REQUISITE: A course in acoustics. 

PH3461 EXPLOSIVES AND EXPLO- 
SIONS (4-0). 

Explosives terminology; manufacturing and 
testing of high explosives and propellants; 
flame temperatures; thermochemistry of 
explosive decomposition; the detonation 
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state; explosives safety. Generation and 

propagation of explosive shock waves in air; 
Rankine-Hugoniot equations; scaling laws; 
normal, oblique, and Mach reflection. 
Dynamic blast loads and corresponding 
structure response. PREREQUISITE: 
PH2724 or equivalent. 

PH3479 PHYSICS OF UNDERWATER 
WEAPONS (3-0). 

The basic physics of underwater weapons 
from launch through explosion are 

addressed using a modern acoustic torpedo 
to illustrate practical applications. Topics 
include initial inputs, water entry, power 
plants, propulsors, drag and drag reduction, 
stability and control, guidance, acoustic 
search, terminal homing, exploders, and 
explosions. An historical summary of U.S. 
torpedoes and depth charges and a review 
of current NATO and Soviet torpedoes are 
also presented. PREREQUISITES: A 

course in acoustics and a SECRET 
NOFORN clearance. 

PH3513 INTERMEDIATE ORBITAL 

MECHANICS (4-0). 

Review of basic orbital properties. Orbital 
elements, orbit determination from observa- 
tions, ground track and earth coverage, 
basic orbital maneuvers, time of flight, bal- 
listic missile trajectories, lunar and inter- 
planetary trajectories. PREREQUISITES: 
PH2502 or PH2151. 

PH3514 INTRODUCTION TO THE 

SPACE ENVIRONMENT (4-0). 

Plasma concepts. Solar structure and mag- 
netic field, particle and electromagnetic 
emissions from the sun, the geomagnetic 
field and the magnetosphere; radiation belts, 
structure and properties of the earth’s upper 
atmosphere, ionosphere, the effects of man 
in the space environment. PREREQUI- 
SITES: PH2502 or a course in basic elec- 

tricity and magnetism. 

PH3520 INTRODUCTION TO SPACE 
PLASMAS (4-0). 

Definition of plasma, single particle motions 
in electric and magnetic fields, invariants of 



motion, plasma fluid equations, double lay- 
ers, shocks, plasma waves and oscillation, 
applications to solar wind, ionosphere and 
magnetosphere, satellite charging. PRE- 
REQUISITE: PH3360 or equivalent. 

PH3683 INTERMEDIATE QUANTUM 
PHYSICS (4-1). 

Applies the fundamental concepts of quan- 
tum physics to the development and applica- 
tion of theoretical methods for dealing with 
real systems. Time-independent and time- 
dependent pertubation theory. The helium 
atom, many electron atoms and spectra, the 
periodic table, diatomic molecules, lasers, 
solids, semi-conductors and superconductiv- 
ity. PREREQUISITES: PH2681, PH3990, 

and PH3782 (the latter may be taken con- 
currently). 

PH3782 THERMODYNAMICS AND 
STATISTICAL PHYSICS (4-0). 

Entropy, temperature, Boltzmann factor and 
Gibbs factor are developed from a quantum 
point of view. Blackbody radiation, chemical 
potential partition function, Gibbs sum and 
applications to an ideal gas are covered. 
Fermi-Dirac and Bose-Einstein statistics 
and applications to degenerate systems. 
Gibbs free energy, Helmholtz free energy, 
enthalpy, kinetic theory, phase transforma- 
tions, chemical reactions. PREREQUI- 
SITE: PH2681 

PH3855 NUCLEAR PHYSICS (4-2). 

This is the first in a sequence of graduate 
specialization courses on nuclear weapons 
and their effects. This course deals with the 
necessary underlying principles of nuclear 
physics, including nuclear forces, models, 
stability, reactions and decay processes, 
and interaction of high energy particles with 
matter. The laboratory includes radiation 
detection techniques and statistics of count- 
ing. PREREQUISITES: PH3152, PH3360, 
and PH3683 or equivalents. 

PH3911 SIMULATION OF PHYSICAL 
SYSTEMS (3-1). 

Comparisons between simulation, theory 
and experimentation as techniques of scien- 
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tific investigation. Computer simulation 
methodology and techniques: Monte Carlo 
and deterministic simulations, stochastic 
techniques, design of simulations, variance 
reduction and analysis of results. Applica- 
tions from physics and/or weapons perfor- 
mance. There is a one-hour applications 
laboratory. PREREQUISITES: MA3400, or 
OS3602, or consent of instructor. 

PH3990 METHODS OF THEORETI- 
CAL PHYSICS (4-0). 

This course is an eclectic selection of math- 
ematical techniques (e.g., differential and 
integral equations, complex variables, spe- 
cial functions, eigenfunctions, and Green’s 
functions) applied to specific problems 
drawn from physical systems (e.g., classical 
waves, scattering, classical electrodynam- 
ics, resonant cavaties, incompressible flow, 
dielectric and magnetic media, heat conduc- 
tion, Fourier optics, and quantum mechan- 
ics). PREREQUISITES: MA2121 and a 
sequence of courses in basic physics. 

PH3998 SPECIAL TOPICS IN INTER- 
MEDIATE PHYSICS (V-0). 

Study in one of the fields of intermediate 
physics and related applied areas selected 
to meet special needs or interest of stu- 
dents. The course may be conducted as a 
seminar or supervised reading in different 
topics. PREREQUISITES: A 2000 level 
course appropriate to the subject to be stud- 
ied, and consent of the Department Chair- 
man. The course may also be taken on the 
Pass/Fail basis provided the student has 
requested so at the time of enrollment. 

Graduate Courses 

PH4054 PARTICLE BEAM AND HIGH 
ENERGY LASER WEAPON PHYSICS 
(4-0). 

This course is an in-depth study into the 
beam weapon concepts. Topics covered are: 
relativistic electron beams; their equilibrium, 
propagation losses and stability; giant pow- 
er accelerator concepts; target interaction; 
proton beams; neutral particle beams, their 
production and limitations; high power 
microwave beams, high energy laser beams, 
their production, atmospheric propagation 



and control and their interaction with tar- 
gets. PREREQUISITES: PH3352, PH2151 
or equivalent, courses in electromagnetism 
and mechanics. SECRET clearance. 

PH4162 MECHANICS OF CONTINUA 
(3-0). 

The foundations of fluid mechanics present- 
ed in the tensor formulation. Scalars, vec- 
tors, and tensors. Tensor differential and 
integral calculus. The stress tensor and 
rate of deformation tensor. Principal values, 
deviators, and other invariants. Fundamen- 
tal laws: conservation of mass, linear 

momentum, angular momentum, and ener- 
gy. Constitutive equations. Non-Newtoni- 
an fluids. Visco-Plastic materials. PRE- 
REQUISITES: PH3161 or equivalent. 

PH4209 EO/IR SYSTEMS AND COUN- 
TERMEASURES (3-2). 

This unclassified course treats the military 
applications of electro-optic systems, 
including IR and EO seekers and trackers, 
surveillance and missile warning systems, 
and laser rangers and designators. Scan- 
ning FUR and IRST systems and array 
applications will be included. Signature 
supression and generic active and passive 
countermeasure approaches will be dis- 
cussed. Laboratory work will deal with 
EO/IR devices and possible countermeasure 
techniques. PREREQUISITES: PH3208, 
MA3139. 

PH4253 SENSORS, SIGNALS, AND 
SYSTEMS (4-2). 

This course treats the physical phenomena 
and practical problems involved in sensor 
systems for electromagnetic signals. Topics 
included are: optical modulation, nonlinear 
optics, acousto-optics; specific lasers, Q- 
switching and mode locking; atmospheric 
absorption and scattering of radiation; image 
intensifies, television and FUR systems; 
detecting, tracking and homing systems; sig- 
nal sources, target signatures and back- 
grounds; laser target designators, laser 
radars, the range equation. The laboratory 
will include experiments related to this 
material as well as to that of the preceding 
course, PH3252. PREREQUISITES: 
PH3252 and a course in electromagnetics. 



247 



PHYSICS 



PH4283 LASER PHYSICS (4-0). 

The physics of lasers and laser radiation. 
Topics will include: spontaneous and stimu- 
lated emission, absorption, interaction of 
radiation with matter, line broadening mech- 
anisms, optical and electrical pumping, gain, 
properties of laser beams. Gaussian 
beams, stable and unstable resonators, rate 
equations, output coupling, mode locking, 
short pulsing, specifics of solid state and 
gas laser systems, high energy and high 
power lasers, laser-surface interaction, air 
breakdown, laser supported detonation 
waves, laser isotope separation, and laser 
fusion. PREREQUISITE: PH3252 or equiv- 
alent, or consent of instructor. 

PH4353 TOPICS IN ADVANCED ELEC- 
TRICITY AND MAGNETISM (4-0). 

Topics selected from: scattering and absorp- 
tion of waves by single particles; multiple 
scattering; relativistic formalism and radia- 
tion from accelerated charges; propagation 
in layered conducting media such as the 
atmosphere, sea water, ocean floor sys- 
tems. Introduction to free electron lasers. 
PREREQUISITES: PH3352 and PH3990 or 
equivalent. 

PH4371 CLASSICAL ELECTRODY- 
NAMICS (3-0). 

Tensors in special relativity. Classical rela- 
tivistic electromagnetic field theory. 
Lorentz electron theory. PREREQUISITES: 
PH4353 and familiarity with the special the- 
ory of relativity and Lagrangian mechanics. 

PH4403 ADVANCED TOPICS IN 
UNDERWATER ACOUSTICS (4-1). 

The last in a sequence of courses in acous- 
tics for students in the ASW curriculum, this 
course is a continuation of PH3402. Topics 
include: Review of the sonar equations, nor- 
mal modes in enclosures, steady-state 
response of isospeed acoustic waveguides, 
propagating and evanescent modes, group 
and phase speeds, the wave equation with a 
source term, the point source in cylindrical 
coordinates, transmission loss models for 
isospeed shallow water channel with fluid 



bottom, the parabolic equation, and the para- 
metric array. Laboratory experiments 
include analysis of underwater noise, normal 
modes in a rectangular cavity, and acoustic 
waveguides. PREREQUISITE: PH3402 or 
equivalent. 

PH4410 ADVANCED ACOUSTICS LAB- 
ORATORY (1-6). 

Advanced laboratory projects in acoustics. 
PREREQUISITE: PH3452 

PH4453 SOUND PROPAGATION IN 
THE OCEAN (4-0). 

An advanced treatment of propagation in the 
ocean: Advanced application of contour inte- 
grations, the calculus of residues and inte- 
gral approximation methods to acoustic 
propagation. Normal mode propagation of 
sound, the inhomogeneous wave equation 
and the point source in cylindrical coordi- 
nates, shallow water channel with penetra- 
ble bottom, deep sound channel, WKB 
approximation. Reflection of spherical 
waves from ocean boundaries. Range- 
dependent channels, adiabatic normal 
modes, the parabolic equation approxima- 
tion. PREREQUISITE: PH3452. 

PH4454 TRANSDUCER THEORY AND 
DESIGN (4-2). 

A treatment of the fundamental phenomena 
basic to the design of transducers for under- 
water sound, specific examples of their 
application and design exercises. Topics 
include piezoelectric, magnetostrictive and 
hydromechanical effects. Laboratory 
includes experiments on measurement tech- 
niques, properties of transducer materials, 
characteristics of typical transducer types, 
and a design project. PREREQUISITE: 
PH3452 (may be taken concurrently). 

PH4455 SCATTERING AND FLUCTU- 
ATIONS (4-0). 

An advanced treatment of scattering and 
fluctuations in the ocean: Generalized 

sources of sound, multipole radiation fields, 
incoherence and coherence. The Helmholtz 
integral and general scattering formalism, 
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scattering from rigid and non-rigid bodies, 
diffraction. Probability density functions, cor- 
relations and frequency spectra of sound 
scattered from rough boundaries. Multiple 
scattering and propagation in sediments. 
PREREQUISITE: PH 3452. 



PH4456 SEMINAR IN APPLICATION 
OF UNDERWATER SOUND (3-0). 

A study of current literature on application 
of acoustics to problems of Naval interest. 
PREREQUISITE: PH3406 or PH3452 or 
PH4403. 



PH4459 SHOCK WAVES AND HIGH- 
INTENSITY SOUND (3-0). 

Nonlinear oscillations and waves on 
strings. The nonlinear acoustic wave equa- 
tion and its solution. The parametric array. 
The physics of shock waves in air and in 
water. PREREQUISITE: PH3451. 

PH4515 PHYSICS OF THE SPACE 
ENVIRONMENT (4-0). 

A graduate level treatment of the structure 
and properties of the space environment. 

1 Topics covered are chosen from: geomagnet- 
ic field and its variations, composition and 
dynamics of the upper atmosphere, natural 
and artificial radiation belts, solar emissions 
and their influence on the near earth space 
environment. PREREQUISITES: PH3514 
and a 3000 level course in electromag- 
netism. Some background in plasma 
physics is desirable. 



PH4531 INTRODUCTION TO ASTRO- 
PHYSICS (4-0). 

Introduction to theories of stellar structure, 
energy transport in stars, and stellar evolu- 
tion. Recent advances in solar physics. 
Supernovae, pulsars, black holes, and the 
origin of the universe will be topics of dis- 
cussion. PREREQUISITES: PH 3152 and 
PH3352. 



PH4661 PLASMA PHYSICS I (4-0). 

This course constitutes a broad study of the 
behavior and properties of gaseous plasma, 
the fourth - and most abundant - state of 
matter in the universe. Plasma physics is a 
vigorously developing branch of contempo- 
rary physics. Its many applications are in 
areas such as astro and space-physics, 
atomic physics, magneto-hydrodynamic 
power generation, electron beam excited 
laser, laser isotope enrichment, ionospheric 
communication, thermonuclear fusion, and 
high energy beam weapons. The physical 
concepts fundamental to various branches of 
plasma physics are introduced. Topics cov- 
ered include single particle motions in elec- 
tromagnetic fields, orbit theory, collision 
phenomena, breakdown in gases, and diffu- 
sion. The magneto-hydrodynamic and the 
two-fluid plasma models are considered. 
PREREQUISITES: PH3360, PH3782, 

PH3683, or the equivalent. 



PH4662 PLASMA PHYSICS II (3-0). 

A continuation of Plasma Physics I. Appli- 
cations of the hydromagnetic equations to 
the study of macroscopic motions of plas- 
ma. Equilibrium and stability. Classifica- 
tion of plasma instabilities. Kinetic theory, 
the Boltzmann equation and the macroscop- 
ic-momentum transport equation. Plasma 
oscillations and Landau damping. Nonlinear 
effects, shock waves, radiations from plas- 
ma, including bremsstrahlung and cyclotron 
radiation. Controlled fusion and laser pro- 
duced plasmas. PREREQUISITES: PH4353, 
PH4661 or equivalent. 



PH4663 ADVANCED PLASMA 

PHYSICS (3-0). 

Selected topics in plasma physics, such as 
laser-target interaction, dynamics of a laser- 
produced plasma, self-generated magnetic 
fields, plasma surface interactions, unipolar 
arcing, light scattering and absorption in 
plasma, turbulence and fluctuations, colli- 
sionless shock waves. PREREQUISITE: 
PH4662 or consent of instructor. 
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PH4750 RADIATION EFFECTS IN 
SOLIDS (4-0). 

An introduction to solid state physics with 
emphasis on solid state semiconductor 
devices is given. Radiation damage mecha- 
nisms, TREE and technical aspects relating 
to hardening of components and systems 
are discussed in depth. PREREQUISITES: 
PH3352 and PH3683. 

PH4751 SEMICONDUCTOR PHYSICS. 
(4-0). 

Basic physics of semiconductor devices. 
Band model of solids, carriers (holes and 
electrons), Fermi function, description of 
diodes, device fabrication techniques, cur- 
rent and capacitance, various doping distri- 
butions, transistors. PREREQUISITE: 
PH3683, or consent of Instructor. 

PH4760 SOLID STATE PHYSICS (4-0). 
Fundamental theory dealing with solids: 
crystals, binding energy, lattice vibration, 
dislocations and mechanical properties, free 
electron theory, band theory, properties of 
semi-conductors and insulators, mag- 
netism. PREREQUISITES: PH3683 and 
PH3782 (the latter may be taken concurrent- 
ly). 

PH4771-4772 STATISTICAL PHYSICS 
I-H (3-0). 

Kinetic theory and the Boltzmann theorem, 
configuration and phase space, the Liouville 
theorem, ensemble theory, microcanonical, 
canonical and grand canonical ensembles, 
quantum statistics. Application to 

molecules, Bose-Einstein gases, Fermi- 
Dirac liquids, and irreversible processes. 
PREREQUISITES: PH3152, PH3683, and 
PH3782. 

PH4783 ADVANCED STOCHASTIC 
PHYSICS (3-0). 

Stochastic Physics deals with nonlinear 
nonequilibrium statistical mechanics, often 
using and generalizing methods and con- 
cepts of equilibrium Statistical Physics. The 
interplay between deterministic and random 
forces to generate organization, especially 
in large-scale systems, will be studied 



using methods of solution of multivariate 
rate equations, and some use of their repre- 
sentations as diffusion systems. Specific 
applications will be stressed; e.g., to physi- 
cal systems such as lasers. PREREQUI- 
SITE: PH3782 or PH3990. 

PH4784 ADVANCED STATISTICAL 
PHYSICS (3-0). 

Methods of modem nonlinear nonequilibrium 
statistical mechanics are applied to general- 
ize the Lanchester theory of combat, to 
include nonlinear structures in the presence 
of noise and uncertainty. This approach to 
modeling large-scale systems concerns the 
different representations of Gaussian- 
Markovian systems; i.e.,Langevin rate 
equations, Fokker-Planck diffusion equa- 
tions, and Lagrangian path integrals. This 
course is concerned with direct application 
of these representations to fit the theoreti- 
cal Lagrangian to empirical data of real sys- 
tems; e.g., the human brain and C3 
(Command, Control and Communications) 
systems. This enables the use of computa- 
tional methods such as "simulated anneal- 
ing" to develop most likely probability distri- 
butions, and "time of first passage" between 
local maxima of these distributions to study 
temporal evolution of alternative scenarios. 
PREREQUISITE: PH3782 or PH3990. 

PH4856 PHYSICS OF NUCLEAR 
EXPLOSIONS (4-0). 

This second course in the nuclear weapons 
effects graduate specialization sequence 
considers in-depth questions of weapon 
designs and their specific output environ- 
ments which are created by the nuclear 
explosion. Topics are: principles affecting 
weapon yield efficiency; explosion phe- 
nomenology in various ambient environ- 
ments, blast and shock, thermal radiation, 
X-rays and gamma rays, neutron fluxes, 
electromagnetic pulse, radioactive fallout 
models. PREREQUISITES: PH3855 and 

SECRET clearance. 

PH4857 RADIATION HYDRODYNAM- 
IC TRANSPORT THEORY (4-0). 

This course collects in systematic fashion 
most of the physical ingredients of the large 
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Radiation-Hydrodynamic Computer Codes 
for nuclear weapon development, nuclear 
explosion phenomena, particle beam trans- 
port, and beam-target interaction. Topics 
are: Boltzmann transport equation, general 
theory of transport processes in multi-com- 
ponent gases with reactions and ionization; 
radiation transport theory; opacity models; 
shock front structure. PREREQUISITES: 
PH2724 and PH3683. 

PH4881 ADVANCED NUCLEAR 
PHYSICS (3-0). 

Topics selected from: relativistic mechanics, 
scattering of electrons from nuclei, nuclear 
potentials, relativistic treatment of the elec- 
tron using the Dirac equation and applica- 
tion to electron scattering to develop the 
Mott cross-section; treatment of form-fac- 
tors arising from electron-nucleon and elec- 
tron-nucleus scattering; application of elec- 
tron scattering to study the structure of 
nuclear matter and the study of nucleon 
models. PREREQUISITE: PH3855 or 

equivalent. 

PH4885 REACTOR THEORY (3-0). 

The diffusion and slowing-down of neu- 
trons. Homogeneous thermal reactors, time 
behavior; reactor control. Multigroup theo- 
ry. Heterogeneous systems. PREREQUI- 
SITES: PH3855 or equivalent. 

PH4911 COMBAT SIMULATION 
ANALYSIS (1-2). 

This is a hands-on course learning to run 
and analyze combat simulation. In addition 
to learning to appreciate the knowledge 
gained from such simulations, the student 
also will learn to be a skeptic with regard to 
weaknesses inherent in simulations which 
are usually created to emphasize some spe- 
cific aspect(s) of combat. Analysis of the 
data will emphasize deduction of physical 
principles of weapons and of C3 (Command, 
Control and Communications). PREREQUI- 
SITE: PH3911 or equivalent. 

PH4971 QUANTUM MECHANICS I (4- 

0 ). 

Review of Lagrange’s and Hamilton’s equa- 
tions of motion. Poisson brackets. General 
principles of non-relativistic quantum 
mechanics; stationary states. PREREQUI- 
SITES: PH3683, PH3152. 



PH4972 QUANTUM MECHANICS II (3- 

0 ). 

Addition of angular momenta; scattering the- 
ory; additional topics of interest to students 
and instructor. PREREQUISITE: PH4971. 

PH4973 QUANTUM MECHANICS III 
(3-0). 

General principles of relativistic quantum 
mechanics. Properties and solutions of rela- 
tivistic wave equations. PREREQUI- 
SITES: PH4371 and PH4971. 

PH4984 ADVANCED QUANTUM 
PHYSICS (4-0). 

This graduate level course covers "formal" 
quantum mechanics in the Dirac format. 
Additional topics include group theory with 
applications to selection rules and crystal 
fields, variation principles, self-consistent 
fields in the many-electron atom, scattering 
theory, and polyatomic molecules. PRE- 
REQUISITE: PH3683. 

PH4991 RELATIVITY AND COSMOL- 
OGY (3-0). 

Einstein’s general theory of relativity. The 
three classical tests. The Schwarzchild sin- 
gularity and black holes. Cosmological mod- 
els and their relations with observations. 
Introduction to modern developments; gravi- 
tational waves, Dicke’s theory, problems of 
quantum cosmology and superspace. PRE- 
REQUISITE: PH4371. 

PH4998 SPECIAL TOPICS IN 
ADVANCED PHYSICS (V-0). 

Study in one of the fields of advanced 
physics and related applied areas selected 
to meet special needs or interests of stu- 
dents. The course may be conducted as a 
seminar or supervised reading. The course 
carries a letter grade and may be repeated 
in different topics. PREREQUISITES: A 
3000 level course appropriate to the subject 
to be studied, and consent of the Depart- 
ment Chairman. It may also be taken on a 
Pass/Fail basis if the student has requested 
so at the time of enrollment. 
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SCIENCE AND ENGINEERING 

Upper Division Course 
SE2002 BASIC PHYSICS OF DETEC- 
TION SYSTEMS (4-0). 

This course is designed to support the Intel- 
ligence curriculum by providing an overview 
of the principles underlying systems whose 
operations requires the transmission and/or 
reception of energy. Topics include ele- 
ments of basic mechanics and electromag- 
netism, traveling and standing waves, the 
electromagnetic spectrum and its usage. 
Elementary calculus will be used. 

Upper Division or Graduate Courses 

SE3004 WEAPONS SYSTEM ANALY- 
SIS (4-0). 

This course is designed to support the Intel- 
ligence curriculum. It treats the behavior of 
weapons systems as influenced by the 
physical properties of the environment and 
the physical properties of the devices incor- 
porated into the systems. The course mate- 
rial includes: principles of electronic recon- 
naissance, antennas and their characteris- 
tics, factors affecting receiver sensitivity, 
transmission range, radar principles, the 
radar equation, optics fundamentals, infrared 
nomenclature, principles and elements of 
photographic science, electro-optical sys- 
tems (with some background in semiconduc- 
tors), sonar, and non-acoustic ASW 
(Antisubmarine Warfare). PREREQUI- 
SITE: SE2002 or equivalent. 

SE330I RADIATING SYSTEMS (4-0). 
This course for students of Operations 
Research and other Weapon System orient- 
ed non-engineering curricula discusses the 
physical principles exploited by information 
gathering systems with emphasis on gener- 
al capabilities and limitations. After a gen- 
eral introduction to wave propagation, topics 
of discussion are electromagnetic waves, 
radar, electro -op tics including lasers and 
underwater sound. These topics will be 
applied to specific systems such as missile 
guidance, sonobouys, and phased arrays as 
appropriate to the class and instructor. 
PREREQUISITES: MAI 116 or equivalent 

(may be taken concurrently), or by consent 
of Instructor. 



Graduate Courses 

SE4006 TECHNICAL ASSESSMENT 
OF WEAPON SYSTEMS (4-0). 

This course is designed to support the Intel- 
ligence Curriculum. Current technical trends 
in weapon system technologies which are 
expected to significantly affect warfare are 
investigated. Topics covered are: nuclear 

weapons and their effects, nuclear strategic 
balance, satellite orbits, directed energy 
weapon concepts (SDI), future weapon con- 
cepts. PREREQUISITES: SE3004 or equiv- 
alent, and SECRET clearance. 

SE440I UNDERWATER SOUND, SYS- 
TEMS, AND COUNTERMEASURES (3- 
2 ). 

A study of the principles of underwater 
sound propagation, and the design and oper- 
ational characteristics of underwater sound 
systems. Emphasis is placed on various 
measures used to interfere with and to 
deceive active and passive Sonar systems, 
and the techniques used to counter this 
interference. Topics studied include: sensor 
arrays, acoustic quieting, signal processing, 
and examples of active and passive under- 
water acoustic systems, including acoustic 
countermeasures. PREREQUISITES: 

PH2203, U.S. Citizenship and SECRET 
clearance. 

SE4858 NUCLEAR WARFARE ANALY- 
SIS (4-0). 

This final course in the nuclear weapons 
effects graduate specialization sequence 
deals with technical aspects of strategic and 
tactical nuclear war. Effects which nuclear 
weapons explosion environments have on 
various defense platforms and systems are 
considered together with methods of harden- 
ing to reduce system vulnerability in each of 
the effected areas: blast and shock, thermal 
radiation, transient effects on electronics. 
EMP, biological effects from contamination, 
atmospheric and ionospheric effects on com- 
munication, detection and surveillance sys- 
tems. PREREQUISITES: PH3461, PH4856, 
and SECRET clearance. 
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SPACE SYSTEMS ACADEMIC GROUP 



Chairman: 

Rudolph Panholzer, Professor, 

Code 72, Halligan Hall, Room 275, 

(408) 646-2948, AV 878-2984. 

The Space Systems Academic Group 
is an interdisciplinary association of 
faculty, consisting of twelve members 
representing eight separate academic 
disciplines. An academic group is a 
less formal organization than an aca- 
demic department, and each professor 
in the group has an appointment in an 
academic department. The Space Sys- 
tems Academic Group has administra- 
tive responsibility for the academic 
content of the Space Systems Opera- 
tions and the Space Systems Engineer- 
ing Programs of study. Teaching in 
these multidisciplinary programs is 
carried out by faculty members at- 
tached to the following academic de- 
partments: Administrative Sciences, 
Aeronautics and Astronautics, Elec- 
trical and Computer Engineering, 
Mathematics, Meteorology, Ocean- 
ography, Operations Research and 
Physics. Thesis topics for students in 
this area of study are approved by the 
Group and the final thesis is approved 
by the Chairman. 

GROUP FACILITIES 

To provide laboratory experience 
several facilities have been developed 
in cooperation with other academic de- 
partments. 

(1) Solar Simulation Facility 

(2) Laser Damage Facility 

(3) Linear Accelerator for Sample 
Irradiation 

(4) Navigational Satellite Receiver 
Laboratory 

(5) Small Satellite Test & Develop- 
ment Laboratory 

(6) Vibro-Acoustic Test & Measure- 
ment Facility 

(7) Access to the Secured Computing 
Facility for classified research & 
theses work. 



DEGREE REQUIREMENTS 

The Space Systems Engineering stu- 
dents earn a Masters Degree either in 
Engineering Science or in one of the 
following academic departments: 
Aeronautics and Astronautics, Com- 
puter Science, Electrical and Computer 
Engineering, Mechanical Engineer- 
ing, Physics or Mathematics. Refer to 
degree requirements for the listed de- 
partments. 

The Space Systems Operations stu- 
dents are awarded the degree of Master 
of Science in Systems Technology 
(Space Systems Operations). A mini- 
mum of 45 quarter hours of graduate 
level work of which at least 15 hours 
must represent courses at the 4000 lev- 
el. Graduate courses in at least four dif- 
ferent academic disciplines must be in- 
cluded, and, in two disciplines, a course 
at the 4000 level must be included. 
Space Systems Operations curriculum 
has a series of Space-unique and/or 
Space-oriented courses. These re- 
quired courses fulfill the requirements 
of three courses constituting advanced 
study in an area of specialization. 
Each student is required to write a the- 
sis which is space-oriented. The study 
program must be approved by the 
Chairman of the Space Systems Aca- 
demic Group. 

GROUP COURSE OFFERINGS 

SS 0810 Thesis Research (0-0). 

Every Student conducting thesis research 
enrolls in this course. 

SS 2001 Introduction to Space (4-0). 
An overview of space science, technology 
and policy with emphasis on topics of mili- 
tary interest. Topics usually included are: 
Space Environment, Orbital Mechanics, 
Directed Energy Techniques, Space Power 
Systems, Guidance and Control, Communi- 
cations, Propulsion and Launch Vehicles, 
U.S. and Soviet Space Policy and Organiza- 
tion. 
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Upper Division or Graduate Courses 

SS 3001 Military Applications of Space 
(4-0). 

Examination of the military functions 
which utilize space systems and the capa- 
bilities of current systems, impact of space 
operations on military strategy, doctrine 
and tactics. National space policy and na- 
tional organizations involved in space pol- 
icy, DoD and service relationships. Tasking 
and use of space systems and ground sup- 
port elements and techniques to reduce vul- 
nerability. Impact of current R&D pro- 
grams. Requires Security Clearance. 

SS 3900 Special Topics in Space Sys- 
tems (Variable Credit up to five hours). 
Directed study either experimental or the- 
oretical in nature. PREREQUISITE: Con- 
sent of Chairman of Space Systems Aca- 
demic Group and Instructor. 

Graduate Courses 

SS 4000 Space Systems Seminars and 
Field Trips (0-1). 

Seminars consist of lectures to provide per- 
spective on Space Systems. Field trips ex- 
pose the student to various space activities 
such as industry, NASA and DoD labora- 
tories and commands. 



SS 4001 Decisions and Space Systems 
(4-0). 

Cost-Performance Analysis including mis- 
sion analysis, measures of performance, 
and cost models. Study of the evolution of 
the interaction of technology, economics, 
and politics in determining space related 
activities. Discussion of the militarization 
of space. PREREQUISITES: SS 3001, OS 
3008 or equivalent. 

SS 4002 Military Operations in Space 
(4-0). 

Operation of space systems to achieve mis- 
tion objectives. Periods of vulnerability. 
Launch windows. Satellite defense: harden- 
ing, maneuver, encryption, covert spores, 
etc. ASAT operations. Launch windows. 
Weapons in space and threats to space sys- 
tems. PREREQUISITE: SS 2001. 

SS 4900 Advanced Study in Space Sys- 
tems (Variable Credit up to five hours). 
Directed graduate study based on journal 
literature, experimental projects, or other 
sources. PREREQUISITE: Consent of 

Chairman of Space Systems Academic 
Group and Instructor. 
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DEFENSE RESOURCES MANAGEMENT 
EDUCATION CENTER 



Robert C. Austin, Rear Admiral, 
U.S. Navy, Director (1986)*; MS, 
Naval Postgraduate School, 1963. 

James Sherman Blandin, Professor 
(1974), Executive Director; PhD, 
University of Oregon, 1974. 

Donald E. Bonsper, Adjunct Pro- 
fessor (1982); MS, Naval Postgrad- 
uate School, 1970. 

Robert Edward Boynton, Associate 
Professor (1970); PhD, Stanford 
University, 1968. 

Earl R. Brubaker, Professor (1983); 
PhD, University of Washington, 
1964. 

Donald H. Conrad, Lieutenant 
Colonel, U.S. Army, Instructor 
(1985); MS, Georgia Institute of Tech- 
nology, 1972. 

Phillip Atkinson Costain, Adjunct 
Professor (1979); MS, Naval Post- 
graduate School, 1971. 

John E. Dawson, Professor (1966); 
DPA, Syracuse University, 1971. 

Edwin John Doran, Adjunct Pro- 
fessor (1975); PhD, University of 
Santa Clara, 1977. 

Peter Carl Frederiksen, Professor 
(1974); PhD, Washington State Uni- 
versity, 1974. 

Charles J. LaCivita, Associate Pro- 
fessor (1985); PhD, University of 
California at Santa Barbara, 1981. 

Francois Melese, Associate Profes- 
sor (1987); PhD, University of Lou- 
vain, Belgium, 1982. 

James H. Morris, Associate Profes- 
sor (1982); PhD, University of Ore- 
gon, 1976. 



Stephen M. Passarello, Major, U.S. 
Air Force, Instructor (1987); MS, Air 
Force Institute of Technology, 1981. 

Robert L. Pirog, Assistant Professor 
(1983); PhD, Columbia University, 
1978. 

Frank T. Proctor, Lieutenant 
Colonel, U.S. Army, Instructor 
(1987); MS, Naval Postgraduate 
School, 1979. 

Alexander Wolfgang Rilling, Ad- 
junct Professor (1974); PhD, Univer- 
sity of Southern California, 1972. 

Robert von Pagenhardt, Professor 
(1967); PhD, Stanford University, 
1970. 

Kent D. Wall, Associate Professor 
(1985); PhD, University of Minne- 
sota, 1971. 

Darnell M. Whitt, III, Associate Pro- 
fessor (1988); PhD, Johns Hopkins 
University, 1977. 

Terry L. Wray, Lieutenant Com- 
mander, CEC, U.S. Navy, Instructor 
(1986); MS, Naval Postgraduate 
School, 1979. 

Frank Yohannan, Lieutenant 
Colonel, U.S. Marine Corps, Instruc- 
tor (1985); MBA, University of 
Colorado, 1981. 



Emeritus Faculty 

William Ayers Campbell, Professor 
Emeritus (1970); MSIM, University 
of Pittsburgh Graduate School, 1949. 

Frank Elmer Childs, Professor 
Emeritus (1965); PhD, University of 
Minnesota, 1956. 
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Norman Plotkin, Professor Emeritus 
(1969); PhD, Claremont Graduate 
School, 1969. 

Ivon William Ulrey, Professor Emer- 
itus (1966); PhD, Ohio State Univer- 
sity, 1953. 



Carlton Leroy Wood, Professor 
Emeritus (1966); PhD, Heidelberg 
University, 1936. 

*The year of joining the Postgraduate 
School Faculty is indicated in parentheses. 



DEFENSE RESOURCES 
MANAGEMENT EDUCATION 
CENTER 

Established in 1965 as the Navy 
Management Systems Center and re- 
designated to its present title in July 
1974, the Defense Resources Manage- 
ment Education Center is a jointly 
staffed U.S. Department of Defense 
sponsored educational institution lo- 
cated as a tenant activity at the Naval 
Postgraduate School. It conducts edu- 
cational programs in resources man- 
agement, both in residence at Monte- 
rey and on-site, for military officers 
and civilian defense officials of the 
U.S. and cooperating foreign nations. 
The focus of all programs conducted 
by the Center is on the development of 
knowledge and improvement of under- 
standing of the concepts, techniques 
and application of modern defense 
management, with specific emphasis 
on analytical decision making. The 
mission, objectives and responsibili- 
ties of the Center are set forth in De- 
partment of Defense Directive 5010.35. 

The Center currently offers the fol- 
lowing resident courses within its facil- 
ities at the Naval Postgraduate School: 

DEFENSE RESOURCES MAN- 
AGEMENT COURSE — four weeks in 
length; presented five times per year. 

INTERNATIONAL DEFENSE 
MANAGEMENT COURSE - eleven 
weeks in length; presented twice a 
year. 

SENIOR INTERNATIONAL DE- 
FENSE MANAGEMENT COURSE - 
four weeks in length; presented once 
each year (normally in the month of 
June). 



Descriptions of these courses are pro- 
vided below; detailed information on 
current quota control agencies and pro- 
cedures may be found in DOD Publica- 
tion 5010.16-C (Defense Management 
Education and Training Catalog) or by 
calling DRMEC at Autovon 878-2104/ 
Commercial (408) 646-2104. 

In addition to its regularly scheduled 
resident programs, the Center also pro- 
vides: 

MOBILE EDUCATION COURSES 
— normally two or three weeks in 
length, for U.S. military services and 
defense agencies, and for foreign gov- 
ernments upon specific request and ap- 
proval. 

COURSES FOR OTHER AGEN- 
CIES — programs of from two to four 
weeks duration, resident or on-site, for 
non-defense federal agencies and state 
and local governments, upon specific 
request and approval. 

Faculty of the Center are members of 
the faculty of the Naval Postgraduate 
School on assignment to the Center. 

Since 1966, over 16,000 officials, of 
whom more than 5,000 represented 81 
foreign nations, have participated in 
programs conducted by the Center. 

DEFENSE RESOURCES 
MANAGEMENT COURSE 

The objective of this four- week 
course is to provide an appreciation of 
the concepts, principles, and methods 
of defense management as they con- 
cern planning, programming, budget- 
ing, and related activities. Emphasis is 
placed on the analytical aspects of 
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management, stemming from the dis- 
ciplines of management systems, eco- 
nomics, and quantitative analysis. 

Participants are not expected to be- 
come experts or technicians in the vari- 
ous disciplines and subjects included 
in the curriculum. The objectives are to 
provide orientation on the overall func- 
tioning of the defense management 
process; insights as to what defense 
management requires in the way of in- 
puts and analysis for decision-making; 
understanding of the principles, meth- 
ods and techniques used, and aware- 
ness of the interfaces between man- 
agement requirements of the Defense 
Department components and the Of- 
fice of the Secretary of Defense. Course 
methodology includes lectures, small 
group discussions reinforced by illus- 
trative case studies and problems sets, 
as well as selected daily reading as- 
signments. 

This course is primarily for U.S. of- 
ficials, although limited numbers of 
foreign participants are normally also 
enrolled. 

INTERNATIONAL DEFENSE 
MANAGEMENT COURSE 

The course is designed for partici- 
pants in the military grades of 0-4 (Ma- 
jor/Lieutenant Commander) through 
0-6 (Colonel/Captain) and defense re- 
lated civilians of equivalent rank. En- 
rollment is currently limited to a max- 
imum of 50 participants. Broad nation- 
al representation is desired for this 
course, i.e., participation of at least 
eight or ten nations enhances the value 
of the comparative management as- 
pects of this curriculum. 

The course is presented in English. 

The course provides a series of lec- 
tures in three major areas: environ- 
mental factors; quantitative and eco- 
nomic analysis, and management sys- 
tems in the context of strategy, imple- 
mentation, and operations. The lec- 
tures are supplemented by small group 
discussions and workshops which con- 



centrate on the lecture topics and as- 
sociated readings, problems and cases. 
In the discussion groups, faculty mem- 
bers guide the interchange of ideas 
and are available to answer questions. 
Readings are assigned from within 
texts and supplemental material given 
to the participants to facilitate prep- 
aration for each lecture. Lecture out- 
lines with additional suggested read- 
ing lists are provided. Occasional open 
seminar speakers are invited for spe- 
cial topics. 

Early in the course, participants are 
requested to give brief presentations 
(by country) on their particular envi- 
ronmental situations, including such 
information as geographic factors, eco- 
nomic factors, social and cultural con- 
siderations, governmental and defense 
organizations, and unique manage- 
ment situations and/or problems. 
Throughout the course, the partici- 
pants are encouraged to present and 
discuss information with respect to the 
defense management systems of their 
countries, and to examine how the 
management concepts and techniques 
discussed by both the faculty and the 
participants from other countries may 
be applied in their own situations. 
Comparative study by means of inter- 
action among participants is con- 
sidered to be an extremely valuable 
characteristic of the course. 

During the course, the Center con- 
ducts field trips to selected military 
and commercial installations in the 
central California area. These trips 
provide an opportunity for the partici- 
pants to receive special briefings on 
management techniques and prob- 
lems, and to observe actual practices at 
the operating level. 

In the second half of the course, the 
general concepts of defense manage- 
ment are elaborated in detail during 
the examination of actual systems in 
financial, material and human re- 
courses management. At the end of the 
course, a general review integrates the 
formal course material, special topics, 
and field trip experiences. 
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SENIOR INTERNATIONAL 
DEFENSE MANAGEMENT 
COURSE 



Enrollment is restricted to military 
flag and general officers (grades 0-7 
and above) and defense-related civil- 
ians of equivalent rank, except that for 
countries where the 0-6 grade is compa- 
rable to flag/general rank such offi- 
cials may be enrolled on a waiver basis. 



Participation in this course is normally 
from 40 to 50 senior officials from as 
many as 22 countries. 

The course is presented in English. 

The lecture, small discussion group, 
environmental seminar, case study 
and problem format and content de- 
scribed above for IDMC also apply, but • 
are compressed in time. Two or three 
guest speakers are invited to address 
the class and a short field trip is con- 
ducted. 



TENTATIVE FY 89 SCHEDULE 
OF RESIDENT COURSES 



COURSE NUMBER DURATION INCLUSIVE 

(weeks) DATES 



♦INTERNATIONAL DEFENSE MANAGEMENT 
COURSE 


IDMC 


88-2 


11 


12 SEP - 23 NOV 1988 


INTERNATIONAL DEFENSE MANAGEMENT 
COURSE 


IDMC 


89-1 


11 


04 JAN - 17 MAR 1989 


DEFENSE RESOURCES MANAGEMENT 
COURSE 


DRMC 


89-1 


4 


27 MAR - 20 APR 1989 


DEFENSE RESOURCES MANAGEMENT 
COURSE 


DRMC 


89-2 


4 


24 APR - 18 MAY 1989 


DEFENSE RESOURCES MANAGEMENT 
COURSE 


DRMC 


89-3 


4 


22 MAY - 16 JUN 1989 


20TH ANNUAL SENIOR INTERNATIONAL 
DEFENSE MANAGEMENT COURSE 


SIDMC 


89 


4 


26 JUN - 21 JUL 1989 


DEFENSE RESOURCES MANAGEMENT 
COURSE 


DRMC 


89-4 


4 


31 JUL - 24 AUG 1989 


DEFENSE RESOURCES MANAGEMENT 
COURSE 


DRMC 


89-5 


4 


28AUG - 22 SEP 1989 


♦INTERNATIONAL DEFENSE MANAGEMENT 
COURSE 


IDMC 


89-2 


11 


25 SEP - 07 DEC 1989 



♦These courses convene in one fiscal year and continue into the next 
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DISTINGUISHED ALUMNI 

Among those U.S. officers who have completed a curricular program at the Naval 
Postgraduate School, the following officers (USN or USMC unless otherwise indicated) 
have attained flag rank and were on the active list as of 1 July 1988: 



Admiral Lee Baggett, Jr. 

Admiral James B. Busey 
Vice Admiral Glenwood Clark, Jr. 
Vice Admiral John D. Costello, USCG 
Vice Admiral George W. Davis, Jr. 
Vice Admiral Robert F. Dunn 
Vice Admiral Albert J. Herberger 
Vice Admiral Thomas J. Hughes, Jr. 
Vice Admiral Paul F. McCarthy, Jr. 
Vice Admiral Joseph Metcalf, III 
Vice Admiral Kendall E. Moranville 
Vice Admiral Henry C. Mustin 
Vice Admiral Walter T. Piotti, Jr. 

Vice Admiral William H. Rowden 
Vice Admiral James E. Service 
Vice Admiral Jerry O. Tuttle 
Vice Admiral Joseph B. Wilkinson, Jr. 
Rear Admiral Robert H. Ailes 
Rear Admiral Theodore A. Almstedt, 
Jr. 

Rear Admiral Stanley R. Arthur 
Rear Admiral Robert C. Austin 
Rear Admiral Warren E. Aut 
Rear Admiral Roger F. Bacon 
Rear Admiral John R. Batzler 
Rear Admiral Jerry C. Breast 
Rear Admiral Dennis M. Brooks 
Rear Admiral Denny B. Cargill 
Major General W.G. Carson, Jr. 

Rear Admiral Ming E. Chang 
Rear Admiral Michael C. Colley 
Major General Clayton L. Comfort 
Rear Admiral David P. Donohue 
Rear Admiral James F. Dorsey, Jr. 
Rear Admiral Thomas R.M. Emery 
Rear Admiral William J. Finneran 
Rear Admiral Salvatore F. Gallo 
Rear Admiral Richard C. Gentz 
Rear Admiral Richard J. Grich 
Major General Richard A. Gustafson 
Rear Admiral Benjamin T. Hacker 
Rear Admiral Warren C. Hamm, Jr. 
Rear Admiral David L. Harlow 
Rear Admiral Peter M. Hekman, Jr. 
Rear Admiral B.F. Hollingsworth, 
USCG 



Rear Admiral Jerome L. Johnson 
Rear Admiral Robert J. Kelly 
Rear Admiral Robert K.U. Kihune 
Rear Admiral Stephen F. Loftus 
Rear Admiral Thomas T. Matterson, 
USCG 

Rear Admiral Henry H. Mauz, Jr. 
Rear Admiral William F. Merlin, 
USCG 

Rear Admiral John W. Nyquist 
Rear Admiral Richard F. Pittenger 
Rear Admiral James G. Reynolds 
Rear Admiral Myron V. Ricketts 
Rear Admiral Donald P. Roane 
Rear Admiral Grant A. Sharp 
Rear Admiral John F. Shaw 
Rear Admiral Robert H. Shumaker 
Rear Admiral Jeremy D. Taylor 
Rear Admiral Richard C. Ustick 
Rear Admiral Hush L. Webster 
Rear Admiral Donald E. Wilson 
Rear Admiral Daniel J. Wolkensdorfer 
Major General John J. Yeosock, USA 
Rear Admiral John W. Adams 
Rear Admiral Richard C. Allen 
Brigadier General John C. Arick 
Rear Admiral Clarence E. Armstrong, 
Jr. 

Brigadier General James D. Beans 
Rear Admiral James B. Best 
Rear Admiral Larry E. Blose 
Rear Admiral Bruce R. Boland 
Rear Admiral William C. Bowes 
Rear Admiral Richard F. Butts 
Rear Admiral John F. Calhoun 
Rear Admiral John F. Calvert 
Rear Admiral Arlington F. Campbell 
Rear Admiral Kenneth L. Carlsen 
Rear Admiral William C. Carlson 
Rear Admiral Stephen K. Chadwick 
Rear Admiral Charles F. Clark 
Rear Admiral Eugene D. Conner 
Rear Admiral Walter J. Davis 
Rear Admiral Craig E. Dorman 
Rear Admiral William A. Dougherty, 
Jr. 
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Rear Admiral Philip F. Duffy 
Rear Admiral William A. Earner 
Rear Admiral James R. Fitzgerald 
Rear Admiral Gerard J. Flannery, Jr. 
Rear Admiral R.D. Friichtenicht 
Rear Admiral George N. Gee 
Rear Admiral W. Lewis Glenn, Jr. 
Rear Admiral James B. Green, Jr. 
Rear Admiral Roland G. Guilbault 
Rear Admiral Lowell J. Holloway 
Brigadier General Joseph E. Hopkins 
Rear Admiral R.B. Horne, Jr. 

Rear Admiral John H. Kirkpatrick 
Rear Admiral Bobby C. Lee 
Rear Admiral Irve C. Lemoyne 
Rear Admiral Richard C. Macke 
Rear Admiral Kenneth C. Malley 
Rear Admiral Daniel P. March 
Rear Admiral Henry C. McKinney 
Rear Admiral Phillip F. McNall 
Rear Admiral Eric A. McVadon, Jr. 
Rear Admiral Thomas A. Meinicke 
Rear Admiral George R. Meinig, Jr. 
Rear Admiral Thomas A. Mercer 
Rear Admiral Fredrick J. Metz 
Rear Admiral James E. Miller 
Rear Admiral Richard D. Milligan 
Rear Admiral Riley D. Mixson 
Brigadier General James M. Myatt 
Rear Admiral Alvin S. Newman 



Rear Admiral Phillip R. Olson 
Rear Admiral Oakley E. Osborn 
Rear Admiral Paul W. Parcells 
Rear Admiral Thomas D. Paulsen 
Rear Admiral Harry S. Quast 
Rear Admiral Joseph P. Reason 
Rear Admiral Daniel C. Richardson 
Rear Admiral Gerald L. Riendeau 
Rear Admiral David N. Rogers 
Rear Admiral John R. Seesholtz 
Rear Admiral Thomas U. Seigenthaler 
Brigadier General David V. Shuter 
Brigadier General Stephen Silvasy, 
Jr., USA 

Rear Admiral Vernon C. Smith 
Rear Admiral Rodney K. Squibb 
Rear Admiral George H. Strohsahl, Jr. 
Rear Admiral James E. Taylor 
Rear Admiral Ralph L. Tindal 
Rear Admiral Paul E. Tobin 
Rear Admiral Robert L. Topping 
Rear Admiral Robert E. Traister 
Rear Admiral Jerry L. Unruh 
Rear Admiral William L. Vincent 
Rear Admiral Douglas Volgenau 
Rear Admiral Raymond M. Walsh 
Rear Admiral John C. Weaver 
Rear Admiral Ronald C. Wilgenbusch 
Rear Admiral Timothy W. Wright 
Rear Admiral Raymond G. Zeller 
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ACADEMIC CALENDAR 

Fall Quarter AY *89 



Reporting Date 

Instruction Begins 

Columbus Day (Holiday) 

Reporting Date for Refresher 

Refresher Begins 

Veteran’s Day (Holiday) 

Thanksgiving Day (Holiday) 

Quarter Final Exams 

Graduation Exercises 



Monday, 19 September 1988 

Monday, 26 September 

Monday, 10 October 

Monday, 31 October 

Monday, 7 November 

Friday, 11 November 

Thursday, 24 November 

Monday-Thursday, 12-15 December 
Thursday, 15 December 



Winter Quarter AY ‘89 

Reporting Date Thursday, 29 December 1988 

Instruction Begins Tuesday, 3 January 1989 

Martin Luther King’s Birthday (Holiday) . . Monday, 16 January 

Reporting Date for Refresher Monday, 6 February 

Refresher Begins Monday, 13 February 

Washington’s Birthday (Holiday) Monday, 20 February 

Quarter Final Exams Monday-Thursday, 20-23 March 

Graduation Exercises Thursday, 23 March 



Spring Quarter AY ‘89 



Reporting Date 

Instruction Begins 

Reporting Date for Refresher 

Refresher Begins 

Memorial Day (Holiday) 

Quarter Final Exams 

Graduation Exercises 



Monday, 27 March 1989 

Monday, 3 April 

Monday, 8 May 

Monday, 15 May 

Monday, 29 May 

Monday-Thursday, 19-22 June 
Thursday, 22 June 



Summer Quarter AY ‘89 

Reporting Date Monday, 3 July 1989 

Independence Day (Holiday) Tuesday, 4 July 

Instruction Begins Monday, 10 July 

Reporting Date for Refresher Monday, 14 August 

Refresher Begins Monday, 21 August 

Labor Day (Holiday) Monday, 4 September 

Quarter Final Exams Monday-Thursday, 25-28 September 

Graduation Exercises Thursday, 28 September 

Fall Quarter AY ‘90 



Reporting Date 

Instruction Begins 

Columbus Day (Holiday) 

Reporting Date for Refresher 

Veteran’s Day (Holiday) 

Refresher Begins 

Thanksgiving Day (Holiday) 

Quarter Final Exams 

Graduation Exercises 



Monday, 25 September 1989 

Monday, 2 October 

Monday, 9 October 

Monday, 6 November 

Friday, 10 November 

Monday, 13 November 

Thursday, 23 November 

Monday-Thursday, 18-21 December 
Thursday, 21 December 
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